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Abstract : 

Generally, a cellulose acetate film is produced by a solvent 
casting method or a melt casting method. In the solvent casting 
method, a dope in which cellulose acetate is dissolved is casted 
on a metal substrate and dried to form the cellulose acetate 
film. 

The cellulose acetate solution is composed of cellulose acylate 
and a solvent whose degree of substitution to cellulose hydroxyl 
group satisfies the whole following formulas (I) to (III) . The 
solvent is an organic solvent that practically does not contain 
chlorinated hydrocarbon. Further, the organic solvent is 
cellulose acylate which is selected among ethers in which number 
of carbon atoms is ,3 to 12, ketones in which number of carbon 
atoms is 3 to 12, and esters in which number of carbon atoms 
is 3 to 12, and a film produced from thereof. 



(I) 2.6 ^A+B^3.0 

(II) 2.0^A^3.0 

(III) 0^B^0.8 

In the formulae, A and B indicate the degree of substitution 
of acyl group to which hydroxy 1 group of cellulose is substituted. 
A is the degree of substitution of acetyl group, and B is the 
degree of substitution of acyl group whose number of carbon atoms 
is 3 to 22. 
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(7 4) ©flSttU 

(78) -b;wD-^r ^ i/- h zmm-i- 

— 1 0-3 0*C©^S®ffi&^brl^^.^> Ktt* 
fcttF^MItro&aiSftttTife*. (7 4) ©««. 

(79) Ml^t: 2 JiW±©-b;i/D-X7'£/l/- hjg?ft*ra 

*J1«»M*1XS (7 4) ©&«„ 

(80) R|KSk: 2 JlW.±©-b;PD-7>T-> U- b Sfi«<i^ 

Sf«#atJi$fir»e,n-5-b;vD-^Ti«' u- h v 

^*ffll©)P^**±^©0. 5-3 0%"C*5 (7 9) 

(81) iHB$fc: 2)iw±©-b;vn— 7.7i^v- vmmim 
% (7 9) ©ffi«K. 

( 82) His 2 m w±©-b ;i/ d 7 > v - h mm * n 

# Lajr«tci*i&g©jg«S J; D < £ 

£ft*fl.(fe©»«-e£*3i*na (79) ©itsta. 
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<83)JUtfKDB®«MA®Sfttt. 2 0-2 5 0*CT? 
ifc* (7 4) ©js«. 

(84) K«Bt©*Sg*©-b^D-^Ti/U- h 7 <r JVA 

^>»--?flfU$£ftS (7 4) ©&t*. 

(85) -fe;J/D-^7'->U'-h7-f ;va*s, ^*<t<fe— 
MSKiE^&SWia&JI&CO. 5~3 0 0%J£#£ 
MS (7 4) ©»«„ 

(86) «ffiB$©&fitf 1 0-20 Om/*Tf»5 (7 4) 

(87) #£IRt>£tf, **»«Cjl>«t< iifc 1 0 0m« 
J:T?;fe!K *»o«|S^|A5 6 0 cmfiLfC** (7 4) 
©J8«. 

(88) «E3ffiipe»#S3t»)*-ecD^rn<i>©fiiii-e, w« 

a»7>'J s» hStlS (7 4) ©istsu 

(89) * U y bZMtmm&i-— vxrzniz (8 8) 

©!61JU 

(90) ^— y >7*S5©[S£i**, 1-2 0 0^mt?*S(8 
9 ) ©ffitt. 

OD-fcJWB-XTi'l/— h74;UA©2 3°C\ 6 0% 
RHfcfctf Stf-.N'fiE* 1 - 1 0-1 o-es>s (1) 

©JHARo 

(92) -te;VO-*7">U— h7-f;VA©j?£;6^ 5-5 
0 O^m-e&S (1) ©*8«o 

(93) -fe;VD— *T->b— h7 ^ ;uA©jp*©;t5y#- 

±3%^^-??*?) (9 2) ©JJS»o 

(94) -irA'D-7>7*->U— h7-<;VA©j8IEiSaSs 8 0 
-9 9. (1) ©Sf«. 

OSjt^D-^TJ'l/- h7-f ;i/A©"W>C*«s 0. 
0 0 5-5 (1) ©«B«U 

(96) -feJUD— XTS^U— JVAWRetf, 0—5 

0 nm-?»5 ( 1 ) ©»«„ 

(97) -fe;Vn— *7">l'— b7-f;i/A©Rth*^ 0- 
4 0 0 nm-C*>2, (1) ©JB«o 

(98) Res Rth^'^tf, ± 3 %i!i.ftX'&Z> (9 
6 ) , (97) ©JKttlo 

(99) -b;vn— *r i^V— h 7 >f ^VAC^^EiRiW* 1 , 
-2-2" ( 1) ©JB»o 

(100) -fe;vci-'77 , i'U— H7-r.)UA©3 8 0 nml: 
*SttSaa*#, 2 0%^TT?$.* (1) ©JB»o 

(1 01 )-b;i/D-*Ti'U- h7-f ;i/A©&@ig««i>*> 

m*%jy.T*?fts (i) ©asia. 

( 1 02) -b )\> P -71 r "> U - b 7 -f Jl> A ©^zk*^ 4 ft 
m%&LTX$>Z (1) ©«M»<, 

(103) -b;po-*7 , '>l/-b7^;WA©5¥(4*A s v 1 0 
0-6 0 0kgf/mm J tf*?. (1) ©£M*. 

(104) -b;va-*r^u-h7-f ;PA©ftf|J*iA», 2 0 
-7 0 (1) ©JS3«. 

( 1 0 5 ) -b ;v a - 7, 7 <> l> - h 7 -f ; V A © #158 * ^ 5 - 
3 0kgf/ram s -e»5 (1) ©J6». 

(106) -fe;VD— XTi/U— h7-f ;VA©Tgi)*5 0 — 

1 8 0*CCfe?. (1) ©JEM*. 

(107) -b;PD-*T^U- h 7 H ;VA ©»iRtStf> - 2 
-2%-efc* (1) ®JB«. 

(108) -b^D— 7x7-^1/- h 7 -f ;t>A©3SB*»7kC*t 



* £8^5-9 0° -c$>?> (1) ©JE»o 

(109) -fe;VD-*7^V-)<7^;UA©lf Atf.^D* 

tl1tft&7 4 )V A *-£©«#«««*> Zft&MX X 
©ffl>fctR©fil*> £> «* * S t S o T > Sgg 0 . 

0 lmmtl±T?fc£«;&©#*s2 0 0ffl/cm*JW 

5 (1) ©flgt» 0 

(1 10) -fe;VD-X7i'U— h7-f ;VA©0>'&:< £t>— 

^•©Btf&ffii&ssftTv^ (i) ©sun. 

i. eias^&i*r;v*yii!ia©!J>*< 
*a (no) ©««*„ 
(1 12)-fe;VD-*7*>u— h7-< ;uA©d>fc< kfc- 
^OBtfT^SftT^* (1) OffitKo 

(i 13)S§« ( i ) ■e»e,nfc-b;wD-7.ri'i/- h 

(114) «tB»^m«ES±Ji> flEftitfBJIx SWBSUJi, 

im*mitzztz¥imt+z> (i 1 3) 

©JSM*. 

(1 1 5) »flttJitf, 'i>« < i:fc-«©#B?£14S'J£ 0 . 
1-1 0 0 0mg/m 2 S*flfe(l 1 3)©f§ttt. 

(116) tS«H4Ji#, >J>tl<t *>-«©» t)»J«rO. 1- 

1 0 0 Omg/m'gfiLfe (113) ©<£«„ 

(117) «ttttJ|^ *J>fc <**>-«© hfljfco. l 
-1 0 0 0ni8/ra 8 §«lfe (113) ©IBM*. 

(1 1 8) «lt6tt»^'J>%< i:*-«©»1tl»±*J* 1 - 
1 0 0 0mg/m ! ttUfe (113) ©JBtt. 

(119) mtt»*4tf>3fe^ffl^-?**(l 1 3)©S8»» 

(120) 3t^fflj&tfi«S*^«-Cifc3(l 1 9 )©)««. 
(1 21 )ttB&ii**B*^ =tt©WK»S©HCttBftJ§ 

J§LT*aiftS-feM *©Wffl!)t:iB!l$nfe-«c© 

fc* (12 0) ©ISfto 

(122) ffl)**?©ffl3fcfl!li)«s 3<7**fiAS9, -fetSSS 
U 4 « ^ -5 lfe#43R«?tJffi * jK Ui> ^<B3tai-e ft 5 

(12 1) ©IBttU 

(123) fi3fei«<i j *y e=;vr;i/3-;u»7-f )\>u%m 

uxmnatix^z d2 2) ©!s«o 

(124) «|ISi^ll* s TN, I PS.FLC>AFLC\ 
OCB> STNv VAli^HAN-CibS (12 0) 
©J»« 

d 25)aas, sits, *aas!©i->-rn©sts^K 

■ T$>S (12 0) ©KB«I. 

(126) VASWa*^»«t:ffl^5^ffl«i/-h© 
Rel'*— f—isa^ZOnmi 5 0 nmtU 
Rthl/^'-r-J'a^SV 07554 0 0 nmX 
fe* (12 4) ©»«„ 

(1 27) -fe;i/D-7T^>V- h 7 -i A<At:<g}fc«&5g!J 
•&t>-B-fcffi)t«a7>r;vAT!ft* (1) ©Stfit 

(128) 6 0*C\«*ti!«9 0%-C5 0 0^HJg^^Fi*& 

Jfs^t 1 0%WTT?«>« (1) ©!S«. 
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(1 29) 8 COT 5 0 0B#|B*IB##-ti-fc&©32j®*©8: 

it*** vfimmvtizvmxm'&wmz 1 o% 

WTtifeS (1) awm. 

(130) 6 0-C,ffl^ilffi9 0%T5 0 0^BBiSB#*-&fe 

WT-e&s (1) ©«8«. 

(131) 8 0*CT?5 0 OttMBftSttfeaofitSOafli 

©JBa. 

(— rx) 

S^4 0mmx8 0mm%, 2 5'C, 6 0%RHfM 
X^-^-{HQM- 2DPv ^>tfKBlW) "C J I S K 
-6 7 1 4CS6orai]^Lfc. 

(&a*) 

8M2 Ommx 7 Onimt 2 5'C, 6 0%RHTfj2W 
KM^II (AKA^«ettfi8t> KOTAKIK^nlf) 

■e^ra* (6 i 5nm) ©aii^i^jeufe. 

(dxfctttt) 

SS*41 3mmx 4 0mm&, 2 5°C, 6 0%RHfM 
JfcflEtt (U - 3 2 1 0, (80 B£*iflU9r) tct> a« 
3 00-45 0 nmtc*5tt5»a¥*Sll5£bfc« fflf4« 
l± 7 2 5 %©«fit?*«)fcoSai^ifiSI± «s 

»<■/ 2 ) + 5 %©i6fi-eau&o i»iR«fltts aa* o . 

4%©Sfift-CSf. 3 8 0 nm<omM*&Wffi 

bfe. 

(W£ — 7 s — *>a> Re) 

K»7 Ommx 1 0 Omni 2 5 "a 6 0%RHt2 
WrlHH«b, g«ja®*f8+ (K0BRA2 1 DHs 2-? 
ItSiJ (HO CT6 3 2. 8 nmC*3»4Sffi^|Sa<i»e>aiJ 
Sg bfc V 3 >ffl©^»fflJ; * *W bfe. 

Re= | nMD-nTD I xd 
fe*5, &£ti:6 3 2. 8 nmW*|.©iS:R*J3 

K*43 Ommx 4 Omm*, 2 5'C, 60%RHi;2«f 
BBSIIfiU Jtyrv^i— *-(M 1 5 0, B**Bfe (80) 
-p, 6 3 2. 8nm{c*JW2.Sia*[Hl*>6«l^bfe«fc 

7 ;v i» ffi *«# * *» h ra« CtlJg b fc * -7 s - ^ a 
>«©*U?a£ b&actfc^JictBbfc. 
Rth= { (nMD + nTD) /2-nTH} x d 

&J&7 Ommx 1 0 Omm*, 2 5°C, 6 5%RH7?2 
BSFHSSSb, £«)ttB$m (K0BRA2 1DH, I 
*ft* (80 ) tt, SSAftfc:*$tt*.Xt«l*a:rt;£ 
*&l5©ffi*§aj; 0#?Kfatt**aSb&. 
(ffllXU) 

*fc, ittaS^fH" (KOBRA-2 1 ADH, 

a'tttss (80) -e«ixi^SC.*ai£bfco «;* florae 

bfcott»IBIl-C 2 OjMWKU teWflS©^^*** 

^(ctofeo-c«fflB8k:2 ojaaa^u raxi, 

©* § l MS -5 fr& 4 k 'J> * I MS 4 5. 4 A© ¥ 



$©&&i:ofc*©-e<&3o 

K)f45 Ommx 6 4mm*, 2 3"C, 65%RHT?2Nf 
T I S06 3 8 3/2- 1 9 8 3Cfl*£oT, §ISt:gf 

aftjasaue, md, TD^ifiit^isfbb-rwabfeo 

HS12 0mmxl2 0mm*s 2 3°Ck 6 5%RH. 
2ttRHiU IS08776-1988 tc$£oT#f *) 

(?l?S^iK) 

tWl5mmx 2 5 0mmS, 2 3"C, 6 5%RH, 2 
MMMflU9 l >$'nv9IIIKIM (RTA-1 0 0, * 
ijxvrsr^ (ft))CTIS0 1 1 84- 1 9 83t: 
«9t, ffiSHam* 1 0 0 mm, §l&a& 2 0 0 ± 5 m 

(»Srt*Rta) 

K«8*10 0m©S?'C«gSH^ *©£*l<rEFS) 
*a-C»Bbfe&, $m®yj ywAORt i:rtSB©7-f 
;i<AORt*KiiE©*»-C^», *©M*RtSfcbt 

(*->^) 

KMl 0 0 mmx 2 0 0mm*5<fcV7 5mmx 10 0m 
m©K«*v 2 3*C, 65%RH, 2B3IHSISU 
•>D>§l3ftKK« (R T A— 10 0, *Ux>f^ 
(*) ) Ct> ^S^7^;VA«:^©±fc:H^U 2 0 
OgC^feD&^Wfe/h^^y-^^A&lft-e-fc. fc*>0 

n-ennaibfc. 

F = /ixW (W : !5©a$ (kgf ) ) 

(aaa (Mas) > 

K«3 5 mmx 1 0 Omm*, 2 3"C> 6 5%RH, 2 

^rasisb, nnri«aBcn«« (*##-;uH*-f » 
trts ai^@*±cbt'y->7';i/*scffl^bs M3t$ 
*>r;v±c»*u ^feJSDSflfebfeo 
(r;v*'JSa2k«-K) 

SCRl 0 Ommx l 0 Omm*> B«JT;v*y 
31$S« («f**W («) ) Ct, 6 0*0, 2N7KK<b7- 
b 'J e» A*jS»t:r 2 7>fH^ >{b U 4 fl-IH*ift<, 3 D •C, 
0. 0 lN#fflBC-C47>lffl«t»*nU 4»H*i!E 0 10 

o-c-e37>M, smmnu eat^WbsaJirji 

gi©^^ Xffl-CHHiibfco 
A : S-<btt±<K«)t>n)&^ 
B : a4b**to-r*McR8>e.ft* 
C : e<b* s A»&&K«>t>*l.2> 
D : a^***b<K«>e»ti3) 
(*-;Vffl) 

B*43 5mmX3mmfe, *-;waBS« (HE I DON 
(No. YG5 3 - 1 6 8), Sf*^(»))t!2 5%, 
5 5%, 8 6%tJ2 4KfHWfflU -;H£ 

c 3 o 7>»a b &^<c * © a -;Me twe-r a . 
(waatt) 

K)T43 5mmx2 5mm*, 8 5*0, 9 0%RH7?2 0 
0, 5 0 0, 1 0 0 QtiiM*ix**AmZ*kX. 
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A : !$fc:£tttfKK>&n*Oo 
(^**) 

K^7mmx3 5mm*7j<»aiJ^ggs S*4S£»S* (C 
A— 0 3, VA- 0 5, ftCHSfb^ «*) ) CT*- 

;v7-< *>>+-ircaije. (g) ztmm* (g) 

£M6|-7.mmx 3 5mra*3tI^^D?h^57-f- (GC 
- 1 8 A. AWKflfflF (») ) CT\ ^-*S®i83J* 
*«iJj£Ufc. 
(M4Ut?) 

&U3 Ommx 1 2 0mm*9 0*C\ 5%RHt24, 

1 2 oKna«w$*s itet^-r-y (t*) ) 

fc-C> p^COmmtf©*:* 1 0 OmmHBiilrWtf't, 
BHBCJif (LI) **/J\gffiD 1/1 0 0 OmmS-C 
iSUfc. Se.C9 0^ 5%RHCt2 4B3H, 12 

omwmm\,xti>f-wm<o-*& (L2) *«d5g. * 

l/t, *HK»»={<L1-L2)/L1} xlOO TJ 

(IKfflTfflEffMB) 
S£*43 Ommx 1 2 Omm*, 4 0U 95%RHM 

6 0*C, 9 0XRH-C*n«Jl2 4BHMSU S»£ 

(fr*f** (80 ) Ct» iS5«ltC6mmcJ0ft 

* 1 0 0 mmHBaCHtf , HBS©JS"tf (LI) *«'hi 
SSt) 1/1 0 0 OmmStMSLfe. * UT, 9 0*C, 
5%RHCT2 4B$H, 1 2 0 W HUMUS L-T, 
HPB©^Ss (L3) *«j;£bfc. Tf0MWb* = {(LI 
-L2) /LI} x 1 OOTJJfcfcfco 

tt»7 0mm<6*2 5*C, 9 0 54RHM4 0"C, 9 0% 
RH"C**l**v2 4»IBP»U SSSKIfeSSH (KK- 

7 o 9 o o 7, Mwmm («o ) ct, j i s z-o 

2 0 8£ft^-C, *ttB«ft&i><D*ftl*fttti (g/ 

m*) Lfeo *lt, as»=«aa^a«-«ssMB« 

*©¥Ett) 

**Ttfc*U ¥®tt*f?«bfc. ftin^RiSllUTtt 
BfgCT25-f 7 >f;l/A4&£-t Settle, 

(A$8iftS) 

cT»mi,&«, fliMMfttt-cjitt <u>h> *5£Sl 

HMffiLfc. 
(<*«£5£tt) 

3 Ommfflx l 2 Ommgi* ©&«#*£ 3ttS3t 
TS. Ktt*t©Wtf!C6mm<0©:re*^>?--T? 10 0m 
mHBICMtfS.cn* 2 3 ± 3*C,ffl*tffll£6 5 ± 5 % 
©Sl>3-C3BtFHfiU:Hffl-r*. e»K>y-S? (*rXf>L 

* (*) Si) *W^T^>^HB3©J«TT (LI) **/J> 
mm*) /I 0 0 OmmC-Cftgl-ft. *«C6£»M"*8 
0'C± l"C©fflffliafcfflL-C3B$HBW!l3aU 2 3± 
3*C, <§MffiiS6 5±5%©^F*)T-3KHjy.±a8SLfc 



g»tV'r-i;-e»fflaas©^>^HB5©Tf« (l 
2) taurra. *u^T©afc£»)&ilxfia$*f*ta 
-r s. 

(L 1-L2/L 1) x 1 0 0 

|p)C}&oT3mm«lcifc»ff S. S^SlRjtrffliB* 2 5 
mmHBST?f->i'<?-rs.i:n*TMAaiJ«8S(TA i 
nstrument sttlSTMA 2940STherm 
o Mechanical Analyzer) *ffll> 
T, 0. 0 4Nffl**iPit^* s €»3 0*CA^ 2 0 0°C^ 
T3^/#^#&L£#^8i£{b*«iJj£-rs. 3 0°C 

u cn*»& 2 %«mufcaiK*iRaiiM 

(S¥t3=*0 

li*-^^^ >M73SI5lo!gfpK»liSTM T5 
0BP*ffll,\ 2 3*C • 7 OXSHft*, SI^aDJIflS 
10%/Mfl. 5%#VK:i}tfSJcB**{||JEL, 5*tt 
**Jfc»fe. 
(*P^#»%©i»J^) 

as**® (fDwajw ex#©fitet£*EKbta 

SUfet-MffU -#©ffl#«©HC=&K*4*H<. ffiJt 
«li*5^K«H«©*©*«fflLfc. M-«I*>6**H 
StU ««H*6**«MMI (5 0«) Tfl om ! Sfe 
0©«&0. 0 lmm».±ffl»jS»**C»>hbfe. 



4. -b;i/D-^T^l/— hJR^W 

* &ffi C ffl V ife n S -fe ;v o — 7* 7 V \> — Y t o I * X , 
WTCBB-f. *fit*C«v^6ns-b;VD— ^r^l/-b 
Jg*4©-fe;UB-X i: LTIi, tfttt l> >9 *>*$t'W7(.& 

mm^^y, H*m*n>7) -(nin©is*4-b 
;u n — ^ a> e> & n s -fe ; v d — * 7 u — h -c ^ ffi m x 

•b;wD-^t:ov>-r©»«B5te«e«tt, 

^tfWWMS (17) WE ^ea«> B?J 

xjRSfHtt, 1 9 7 o¥$em ca^ns. 

?ncj;5ts ■fe;wD-^©^*iij£«SHTJftt)'W 
AH^Hr^n-^ttB 0^~1 5 073 (S#£«l»3 
5 0 0-l}5) -e*!), »S{';>^li8^~5 073 (ft 
•&ftlH#5 0 0-3 0 00) T?S&t), *MW7&873 
~ 1 3 47j (fi^flC«l*5 0 0~2 10 0) Tf$>S. C 
CT#^«tt> -fe;i/0-^»S^tt-f®SI*»©^!tW 

*» &38LC-&©**S«jaiatffiT-f S . 

K.H v X li-b ;v a — ^ e, ^ ^ ^^-(b LT -fe ^ n 
-^T^l^-hfe^Si^S^ ^(C^tLV>mfi!li©-b^ 
D-*#*©t:£#JJ3-egStRt:-l±fc<U U>**/t/P 
7-*«HlUT«St'J >^ Jt*SSi7S«R*«^;i'ri: LTffl 

i^&ns. y>^ii«*c»awt©«t»-c««is*«j®^js 

IWttftDo— b;PP-^$* (M*.«8 8-9 2K 
*%) 4«#<»fiS*«l«<, TOM)60>&t>. C©«fiU> 

y«te*Rc<i:o-c«[ia'j>^*f»sctA«-c#s. cne. 
©!i«itt7-7^^«>^«j|sf8ig(i Dtmmmmmifr 

», ^B3»x BflJxjgJJfMtt, 1 9 7 O^tf) ©2 5 
~2 8MCSBJB^n, ^2 • 3C-e®«tt*»33«$nt: 
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^5 d % *a»Ttt#*L^««y>*-e*ao ^ec> 

»W^;l/:/fcrD^*n*<D2 8-3 2MfcB5fi£ivt 
fct), 312 • 4£^tt*SB«£ftT:fc!>, R^SftifT? 

ftftlrMMJ*L<l*5/9 5-9 5/5t$»^ J: 0 » 
JL<iilO/9 0-9 0/1 0^^o «£-*-ftCi: 

£ot\TH:114frfcivt:&9* ASTM standa 
rd Part 15, TAPPI Standar 
d (Technical Association 
of the Pulp and Paper Ind 
ustryl^JIS P 8 10 1 &fcrCi¥«lfc»tf 

O-*, SMfci^ifefto 

0**1*8 0- 1 0 0H*%fI«4>l£H;t>>6»lR 

*tt«Tttflfi>UE^t;i»^ 0!*tfa--fe;i/P-:*£** 
80-96% 9 2 - 9 6 %) g«©;^l/7««« 

-e$ft 0 dixfeo^v^o^ -fe, s**#'w:/#ffiJi 
$/V-h«, aEi£SCJ;ft:7-f 

*6M»W:*^ttt, »H¥1 1 - 1 3 0 3 0 1 

ft 

vw— */*->d-;* (*;nt) =0.3 
5/1-3. 0/1, *?£L<£0. 35/1-2. 5 
/K L<tt0. 35/l-2/lT?<fcfto 

i-5^e;i/%s $?£b<&0. i-4^;v%-e*fto 

<D£fcft«/ailT-&fto cn6(Z)K»^t;wrj3itl c »6 

Co^T) ©*«»J*«^ H*«CttWW*l 1-1 
3 0 3 0 l^k:E«0*5fetf*«ft*So 



W±B»Lfc-fe;vp— h:7-f ;i/ a cot vchu 

1 0-4 5 8 0 3. «fRl¥l 1 - 2 6 9 3 0 4, 
2 3 1 7 6 1, WKW8-2 3 1 7 6 
5S¥1 0- 6 0 1 7 0, ft&8¥9-4 0 7 9 2, ftPS¥ 

1 1 - 5 8 5 1, «fH¥l 1 -2 6 9 3 0 4, *SH¥9 
-90101, t#MB@ 57-182737, »RW 4 - 

2 7 7 5 3 0, «M¥ 1 1 - 2 9 2 9 8 9, ^!J8¥ 1 2 
- 1 3 1 5 2 4, ftffl¥l 2-13711 5*ft^fcB 
«<D -fe ;U D - X 7 ^ V - h *«J« r ft C fc * » * b V^ • 



5. "fe;Vn-xr^U-b««Str7^^^CDffja 
«C±j«04r;i/n-^*«»^6«a*nft*fttllrO-b 

855* (I) - (HI) ©ATftfcJE^ftfe^tftfftUN. 
(I) 2. 6£A + B£3. 0 

(U) 2. 0SAS3. 0 

(m) OgB^O. 8 

ZZX, St^JAXt/Btt-b^D— ^CD7kK*Cll8l* 

±B0»*tt*<O*B&3£3. 0 

ffi&*^*co-c, a^onuia* 1 3 . oT&fto -fe;vn 

b UT-b^- H4-«tAO«Mt4«2 . 6-3. 

o nf & 6 ( z om&s w&tstittfr-o fc*B*s # o . 

4Tf»ft) , B = 0©»-&tf-b;i/P — 7 h 'J7*f-F 
-C*ftp *ft*(0«fe;i/D— ?s?*s\*~ hits Tisfr&ifi 

0*<D##*L^. **IR : f»3-2 2OTt/)Vmff0m 
0. 3ttT#»ttCDja*»6»«Cff*L^ fcfc* S 

«*iR^»3-2 2cDflSK»©<S^ft*9ISU IWC 
iotjl^Sa «e*ttfcLTHU ASTM©D-8 
17-9 1 tipbt^iE-rftClil^tB^fefto 

^ScDBg6iS*W^bfl[T?$> ^ t)-T c i: iiflMsc: ttton 

KfbS«, «3fc*»ttfc*Ut 5 8%-6 2. 5 96 (7 
-b^;i/«©^*9S»K2. 64-3. 0) SScolSH^ 
»$L^o Se»Cff*L<J±5 9-6295 («jttt, 6 
0-6 1%) gg-e&fto cc-rSfbRtt, 

5##*IH>, ASTM : D- 8 1 7 - 9 1 (-b;i/P- 

tc*bra5^*fto !H»Ufc-b;wD-x 
r-b^-M. 9g£**l¥LT, r-bb>k^^^;vx 
^**^>Kk««d*« (S«Jt4:l) 15 0mlC 
lN*«fl3^hy*A*«*3 0ml*» 
JnU 2 5 e Ct 2»B^>ftrft« 7xy-;i/7^U^ 
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D -ejaiicD3*c»fl3^hu*A*ar*tSo £fcx ±e 

WfbJS (%>•= [6. 5x (B-A) xF]/W 

AttlWtCDlNttR®j|[«l (ml) , B 

i*r*>*iutt<DiNa*«>*e« (mi) , f«i 

2, 3ffi£i:b^T^Wi-5tf#£U^ -» 
Ctt, 2, 3, Q<DykWt&\±±ft<DVt&m<D l/3~3~i 

c**c»B*n*to»-ett«<, 6 

ft 6 <4<D7k&*# 3. 2 XfiUbT S'jbH-eMl* tfC 
^*£fcji>*#ftb<s BCttS 3XflUbtMJ*b<* 

NMRC£oT#ttS«W , T?SSo Sfc6fi£ 

fcO,*h**i*6t:«l(l*nfc«*#L/T^T*J;<* 
2 2ttT©^9 t ;Hfi3& ! »*U^ Ctlfe© 

*?£LiN-fe;i/D— xr^w— hi:bT(4x xx^/i/fflj© 
# ; 4 << >w Y*T*hJ4)\><. hO^fjj^OK 

("*W>OW i"7*a<{ frizZ) . + 

p— ^T-fex-K -fe^n— xr-fer— hrptrt*- 
o %jitxu±-cft « c ft u*. 

^hUrtf-KD^-*-l:Uttt, jr-f*;Wb*x 
■ <tt) (0J*.«LT-2O, 3 0, 4 0, 5 0, 7 0, 
3 5, 5 5, 1 0 5&£T) , -f-X h7>3jr^ft 
*« x CAB-551-0.0KCAB-551-0. 
02. CAB- 5 0 0-5. CAB-381-0. 5 X 
CAB~3 8 1 -0 2x CAB-3 8 1 -2 0x CAB 
-321-0. 2. CAP-504-0. 2, CAP- 
482-20, C A- 3 9 8- 3ft£h =i— h;bX4fc 



(5-1) *;vp-*7^u-h 

*?ftbV^;WP — XT^-te^— MZOHTBaBt"** 1 * flb 

fc#x ^D-X7S/V- KD«*-c**-fe;u-p 
-xr*x-hk:ov>-r©--«WftBW4«iJfi<z)^x 
(17) *8«£**«}fli (Mi, ^B*> 
BflxMMtis 1 9 7 0*£fr) CD 5 4-1 0 7MC 
ESftSftTfctK Ctl?>CD-feJl>P — ^7i!7- h$fc# 

ffcfr^x *;VP~X7^x-hcD««i4fttc^<*ft 

K»%^a)»iS^«3iTSSo-fe;PP--xr-fe7 1 -rh^ 

u >^^;vr©"b;vp-xj»#4*Bf»ftir-e«L3ibfc 
& («ttftxS) , mbxS^(±KMK^»«aBft2f 
t JBfrvClMcMC: J: 0 7**)KK bhU T-fe^r- h £ 

t^o-fe^p-^r-b^-b^LTKa^ttSa «#<b 

^<£«*fc£Tx (-fe;vp— x) ^ffls-rac*: 
tj:5ff 5 :WgSo B*I8J4, (*;i/P-x) 

1 0 0 M8&C*t LT10-100 MSBs » ft b < 14 

2 0-8 0*M8Sx 36C*?ftb<l43 0-6 OSSffi 
tf*jffld*iSo T-fe^;wfbxfic**t$^*»»*^ 

/W:T (^;VD^) 1 0 0M»C»bT2 3 0-3 
0 01M »* b<«42 4 0-2 9 OMfflSx ^ 
»ftb<f±250-28 0M»gP"e*So T-fe^MbX 

(4, (^D— X) 1 0 OfiJIgBiw^UT 

2 0 0-7 0 0MS&X $?ftb<«43 0 0-6 0 Oil 
&Ps££>£#2:b<14 3 5 0-5 0 0SS8MEK"6ft&o 
7**/MbXtt»fiM»fcLT«u »ftb<i±a»^<S6 
ffl*Ms ^CDffi^»«4x Hr^P-X 1 o om*ffl^*fb 
-C> l-15S*«Px *?£b<!45-l 5Ii»> »C 
5-1 0M«^Tffe^>o 

as*, BfbMCAftWitt^ iWBWbxafc*tf «*» 

^jtbxt4x «»j^«x aKYbTK* ; ia^K, mm®, m 
attft7^P-r;i/, 5aM<b^>^^^*ircD 

s. »*b^»fb»JkU4x •fe;i/P-xr-fe7 1 -h^^cD 

aKfbTk*, a^ffi, amtwif 6fu affi<b7jc*^ 
a»»3b»«nc»ftuv^. Bfl5*uattj»i±, fat ^>3t 

^7-br-H0 01IS(SWUs 0. 0 1-511 
AS, »*b<!40. 1-2, SBStf. SCO. 1-1 
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C/ftDTv 2 0-1 0 0^ #£b<tt30- 

<li5 0-80 < C^5o 

ftft**&tt. *, tazi-ji 

ttWfciaiBSfts. «##+#T»ft*£3#a\ 
£fto 3&c*»fc:«fcoT:tts i*J$bfc«te;i>p-xr 

iyu-h*mft<\ji,xm&tz>z£&&&L<, mat* 

*£<s 4K«afttt3 0-2 5 0*C*M£«£»tfftfto 
CCt> -b;VD— ^T*>1/— h H 3 0— 2 

«MniBltt£Ktt*9jte2:«^«t;ff& L<^ 0. 1 
- 1 0 0 0 HrHtf&ft b^o !E«ctt 1-10 0 l$fH#«r 
fc»*U^ *fc«JE-e«S«*lx»»*ttl 0 0-57? 
Pa#CO£b<> J;D»*l<lil00O-3^Pa 
MffftU^ ftfcfc£ft*«*V:r*ffl^ 

(* u <i? h u 

1 ppb-1 0 0 0 0ppm<D«6fflT*ftlS<J:<x ts h 
izi±l 0ppb-l 0 0 OppnrefctK f$£l±5 0p 
pb-5 0 0 ppm##£bV> o &fc«{b£-«Ji:bT# 
?Tf ft«H^®£#«*#£b<ttl 0 OOppmT* 
»K b<l*l 0 Oppnu M£l*20ppmT 

**ft*fcSI»«>ft^Bl!)»K:*©d**tLSc:i:C» 
L-CS3fflft^^»^U<ttl 0 0 OppmWTtftOs 
£££1*1 0 OppmWTtftSo 

(5-2) -b;vo-^rs/i/-Ko»*b^»tt 
**S*-c»* b<«^fenS'fe;un-^r^u- h©« 
»KV*T*6*2 0 0-7 0 0, *?*b<i±2 
5 0-5 5 0s «fc&#*b<«*2 0 0-4 0 0, JSCS 



i;b<l*2 5 0-4 0 0*»?K «IC«F* b<tt)tefi¥ 
$S££2 5 0-3 5 0T!i&fto W«A*BU ^69^ 

©sisttsa (*hw^ «ut¥&& ssi 

8**1^ 1 0 5-1 2 0Ss 1 9 6 2$) 

*-C $ fto BfcWRW 9 - 9 5 5 3 8 C8¥ffl£«B«<*ft 

SL/fe-fe^D-^nr- KDB*r«5* [»?] T 
fficDaSfci D##>fto 

(1) DP= [*?] /Km 

*K Kmlt Sift 6 x 1 0-4Tfc&o 
*5JS¥±Sfi^ft (DP) #2 9 0tt±-C»a»*. ttS 
^JSm^Si:3»S*6ffiStcJ;5ilj!f*«ttK (7?) i: 
#TlBa£i (2) CDBWR*9IJS*f ft Zt&K&L^o 

(2) 2. 814xln (DP) -11. 7 5 3 ^ 1 n 
(77) £6. 29xln (DP) -3 1. 469 

dp^2 9 ow±©^aI^ 5 F^«^K^«-t?^i?^ 

^tt*»SttKatt:ii5^S«»IB©3fiiflRpia (sec) 
-C&fto ±eB5£ (2) fck tt«^±9*6S^«*»*tt 
ff&rny hU *cD«f*^6J|Eaibfc*©"C**o tt 
a^M"&SE3b s 2 9 0W±cD-fe;i/D— ^T-feT 1 — h 

«^^V>Ci:A5$f ^ b^o ^ft^Mw/Mn©ffl 
ilbtl^ 0. 8-2^^SCiiA s »^b<s 1-1. 

1. 1-1. 7-efc* 

ft¥«m^« (DP) ^«j»S«*fia (t?) ©H«, M 
w/Mn©»fl»#« ft ^ttJffiSft^ftClgHA 5 ^ 
? <ft?)^-tt*»S-rftiii:<j J T?*fto 
»**ftftfc^ WWI (S^K) 

a«co*ttT*rit b&-feji/D-^ r * i/- h 
«s«t-e»»"i-ftcfc^«k!5WiST5*fto 

taft^fftiix «»**K:*tbT5-l 5H*%S«cd 

•b;VD-^r^b-h©7-b h>fflUJ^ttx 5MXJU 
TT5»ftCtA«*e>C»$b^o fi*^ja»©»*©» 

3tt?ft»»ftft^«««C36***ftC4:^ tt?»-fXtn 

usTftcfctfffab^o WBttt^ 2o^^i^ia 
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i o oa*k:*fLTi onmi smaffl^ass-r*^ 
-rat, #?««^*<d^-c*jj*u^ (&?m&Ki<D 

JSftpKatfl. 93-4. 5 0 < 
±®&«ia*p 6>aiR £ tifcfl>4 < i: -a* « A/r 4, <fc 

-5. 5xi0- 6 il WT-C»*-fe 

fc#>fci;*s <fc»-r*cfc*Si&s-efc&, lag 
0-12 om^o tt£tts*»kr«4i*tiu i p 

a-0. 05MPat!fc!)8ClilOPa^O. 02M 
Pat*!3> »Ctt5 OPa-0, 01MPa*?S5 o 

*ft^cD-b;VD— aTi"l/— Mzfcwe* BfiKOffiffi 
t^xD-^Ory^ (Yellownes 
s Index, YI) It mitt, 0. 1-1 0 <# 
*L<ttO. 1-7-CfotK 'WXttO. 05-5% % 
*?£b<tt0. 0 5 1-2%T*^ 0 Sfc, -b;UD-X 

hur-fe^-hoawfttt. flittc* 6o-ioo%t- 

#£b<li 80-100%, b<l± 8 

5-ioo%-c&* 0 fc*>\ yi, mx^ ia^s^aii 

(•fe;i,D^7^b-h*iWxD^^^>f'^ 
^ (YD) 
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fS*9Ufc-tr;i/D— ^7*i>U— h 1 2. 0 g£IE2tC£FJ| 
U **-u>*D7*f K/^^^-;Vt=9/l (MJtJt) 
©a*jB«8 8. 0 g*10*T*±CjS»$*« (CT 

a 1 2 xsxsa) o sust (B*«fix«K, e^tt 

S9 0) *f^*«fe* (««4 5mm, 4 5mm, 
ABfilOmm) £SH\ WTCMH-ftSeCfc 6 Y I & ft 

YI -YI 2 -YI 1 

(j£ff> yi i ax^i/v^n?-* 

= 9/1 (Mit) <D«**UUDYI*, YI2 I*, 
CTA1 2M%*tt<DYIft*«*?) o 

te*RLfc-fe;i/P-*r^i'-h i 2. OgtiEffikiff 
JiU **-u>*u^-r k/^*,/— ;i/= 9/1 (a« 

tai 2H«%?g^) o (B*ttfix*ia) ftffl 

ir^ («« 4 5 mm, «^45 mm, 

1 Omm) tttfflU J; -5 bTSSffi-fSo 
>^D7^fK/^^yHl/=9/l (Mi£) 

bm**&t>'&ift5o K^Xs tf^-fen'tCCTA t 2 
SA*lT»ftff-fc -fey h UMB*|(»Mfe*. 

u ^^u>^d^>t k/^^^-;v=9/i (mmtt) 

©S-frSJil 2 5.3 g*iin*Ts**K:Sj»**« (c 
TA6H*96««)o 

1 2 *«*fcAKA*ajtett-t«^ 

9/1 (MJt) ©rl^SK*3tS 
110 OmmO^^X-fe^tdAnTillia^^ailSL^ 

>^i:T^o »:^-e> CTA6sc*%«?a*>tiSSi o 
0mm©^5^%;i/trAti7:j2ia*4r*i|SL % ^5>^ 

i o p%^btett©K#4»*©jaai*fttt«©aM 

h hCDTgtt^l 5 0-1 7 0°C^i>^ ^ 

©ftfbK^m^ffit^oteqpcDigwtgit^o Tg# 

SfeTgW?5!: iS»t^^ftT * o D $ n 
f;-t2;i/n-77^1/-h7-{W^fe^^7fe D LTIiJ 

©efflfb*»« (AHcr) A<2-2 0 J/g, »t 
L<li3-18J/g, <*e>fC#au<|*3. 5-15 
J/go^;i/D-^7^u-h7f$>So ^^-e N -fe;i/D 
-XTSs I>- h c0i@S^b#6^«tt. WT©W < IWffiU£o 
^-Tx •ir;UD-XT>'U-h&^^PD^^>/x^y 
9/1 <S*J£)CT l 3H«96^««^g»«L, 
10^ra^7^^-Ct0. 5 kgf /cm 2 TfJia 
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mats-fa. »6nfc K-^*3tf7^|g±njf Ltau3 

-*-£J8l.>TaEiiU 3 5K^2 0#.£*RUfc&#7 

*«*>£#jttu ioo-c-co. 5i$ran£(£SLfc<, 

W&ftfcKHttl 0 rag***™ MM 
«S^SS*3S»«it (DSC) CDK*4&Ctttf-r\ BE 

d«fcfiks »aa«4«c/»T?sii*tf««siuiBiMb$ 

*fe. f»6ftfeDSCtt«lO«lfcK-^IB«4»6«f»fb 
&mm (AH c r) «#©fc„ **5s D S COSiJ^tt. 
ajff«SB^.T-efTtoh-x ifiK«iEI*v I n (HA : 1 5 
6. 6 0°C) Sn (HA: 23 1. 8 8*C) ©2A«IE 
fcJ.D<?fc*v*i:i:*fc, fft*<8IEI*In 
2 8.4 5 J/g) ©lA««EC.fc Dfrblxa. £ 
fe, togkitU&amtii&k'O^Xity J I s K 7 1 
2 1 - 1 9 8 7 OHSfclMftU HHflsHttftOjftff 
teC-^-Ctt, J I S K 7122-1987 ©& 

h*im-;i *:*.<, *v^*»tt*iii»uoo N 

j#J&i£©fa3®tcj£Dfcffi*©J&Sl (0>J*«, ^ 



6. -b;wn-^rj/U-H**aEffl*t»S<« 

U<ffli>6ft£*itt.?gi«l*x &JSIim&#3~l 2©^ 
irhX x-t^K »J.IFH*H-?W**1~7 

vn-c*»*v>» x^y*, * h>*5,*.tfx-5 i ;v©&tiys 

(*&*>*>> -0-, -CO-fc.fctf-COO-) ©V> 
ci#tSv fcfc*li7;v3-;utt*KS©«J;-5&<fe© 

&£*m.<dh*« *©«jRw^»tt^rnii>©e«6*s 

^miS : ?«* J 3~ l 2©x^x;us©^K:tt, xf-^* 

^Jl/T-fe? 1 — K xf-Jl/T-fef 1 — hfe^tr^^^-Ji/r 
tx-htf^tf £ft$ 0 3~1 2©<7h.v 

S©0.fc:tt, T-fehX ^^xf^hv, <:vx?-;i/ 

a«o 3 ~ 1 2 ©i— P/UflUDMfctfc. S> 



1, 4-S?i-#*>s 1, 3-y**V7>, 

W feiiS. -a^fel±©^«feS4Wr«W«lj8St©0>J 
Ctt, 2-xh^x^l/T-tzy— K 2-y h*i/x 

tittftSS. f %fc>*.*«*B©-fe;vo-^T->V'- 
M*n *©WMtM5*-*-H.l 7~2 2-C^^tL$. 
tMHt'19 * t O^TEH* *Vfc#jII*£#& Z 
*», mititJ. Brandrup, E. H£©Poly 
mer H a n d b o o k (f ou r t h editi 
on), VB/67 l~vn/7 1 4 tP«BtB**ilt 
Vi5o *ftfc©#-C*, *tt*B©-fe;PD-^T^U- h 

cftja»ti£ffl-c t «*ii.«!t.*x l 9 ~ 2 1 m p a 1 

©jS/SK^^^-^-Sr^-rscfc^^ab^oiS 

d= (E/v) " a 

tfl±SSPffi^5p<-^-(MPa 1/2 )-Cife»K 

(mlA;w 2 0-C) 'CAS. iSSK/^^- 
*-#l 9~2 IMP a" 2 -Cfc*^«6SS«©«»Ji: 
btli, p<f-;Pxf-;u^r h> (19), n^-yv 
> (2 0. 3), *>*n^>*y > (2 0. 9) , &Bt 
/f;Kl9. 6), 2-7h*i/x*^-;Ki9. 

4) , t&<\i*f-U> (2 0. 3) > S>**»> (19. 
6)x 1, 3-y*=¥V5> (19. 8),7*h>(2 
0 . 3 ) % ^Sxfn- (19. 2) , 7-fe M^ffip<9-;i/ 
(W2 0) ^.ttJfxh^bKD^^V (19. 4) &ir 

*«t.f*i:i:^-es5. c©*-c4>KK^f-;K r-feh 

IN-Ctt, «fl»¥9-9 5 5 3 8tI3«<¥n-C^i>« It 
XftMISe 1 - 1 2 4 4 7 OtKIRfflN-pi^-^KD 
•J HX 4^9fl^z. i 1 -6 08 0 7 C8Btt©7;i/*B7;U 
3-;K «fB8¥l 1 2-6 3 5 3 4<Cge«©l, 3-i? 

i* e> C*tt^©-b ;i/D -7. 7 is l> - Mcffl ^ 6 n % £ 

©fsatico^-cEiK^*. sia*i*«ms&i«D t«»E 

J:©M«D = eES:^AS£*V^^, iS»J^©^S© 

u-*7i/V— m?<Dmfmi1fi*> a < jtSd % J; -5 C 

©«*fcW©f§*s Siflti3W?.K«Jp!b*2. 0~3 5. 

0©«Ht**iS?iiJ*»iR-rac:i:T5> -b;un-^7>> 

u-h7^;WA©«H?*s»j5S;**i5ii:ibit»*>3, 
lfilca>SL.fc*©T?ifc5 0 

*i It S *f it* «M 4 * ©&«•* i: « C WT t 
^■To «»JS^ 3 ~ 1 2©x-^v«©wt:ii s i? 
•7?frx.—9-fr (Sl«*3. 06) , j^ptN*^x^> 

(5. 50) s 1, 4-i?**V> (2. 22) , 1. 
3-yt*V7> (3. 21), 1, 3, 5-M>;i-* 



ttrtHSS^ 8 1R 1 8-0 1 



( 12 Jt) 



(3. 30)s fh7bh'D77> (7. 58), 
7-V-;M4. 3 3)&&uy** h-;K4. 2 2), 

^ 7t^(2 0 . 7 0)^ V > ( 1 

8 . 5 1), yai*-^4r h > ( i 4 . o 0 ) , V4 V 7 

(14. 52), ^£d^>*>>> (18. 
9 0), > (18. 3 0) fcAtf^;!/ 

*>*D^*-t>v> ( i 8. 2i) tfwens. 
?»a*3-l 2<Bx*^;i^©fljk:ti, «Kx^M8. 
5 0),iin-rDWM8. 17),«Hn— <> 
(6. oi), W»y^;w (6. 6 8), f?»xf- 
;i/ (6. 0 2) *5£Vmmn-^>?)l> (5. 2 1) ^ 

fcfct, 2-xb*^BBx*-;Ml 1- 2 1), 2-p< 
h^^^Hl/ ( 2 9 . 6 0) *5£tf 2-^ b**>x 
*>>-;M9. 4 1), 1, 2-$>7-feh*5/7-fe b> 
(15. 98), r-te^T-te h > ( 1 6 . 6 ) , 7 -b 

t>tiZ>®M<DM&£*>tzK>, 

4* * a tttt-cart* n 5 c t -e «t & * ;v d - 

-b 

tf-b^u-jar^-b <D9ltta 

5MXtt±*dS»«3BttKiat*r6»*lkb-Cttfll 

»a«©«»©«A^^«*»3-l 2<D*co^»SL 

ailLTT'Dtri/ V^^ri/ b\ 1 ,2-x^^7^X 
1, 4-y*-=aM*->, 1, 3-^V7X rh7b 

^^;v^^n^^ri?-^>, l, 
x*5P;i/»cD«K:fci:, 7— ?^n^*h>, x^i>>* 

Sitter b ls1\j&ty£\sX\*, */Oxi7*jy s >*D^ 

&£*ttfficD-b;i/D-*;FS/^-- h<o±*SB&i: UTtts 

KJKM^tfO. 6 0-0. 1 5<Z>«iSCi&£ 
&tt*tf£L^« ttMCDKJR^*^ gJMMH***!? 

-Hi, tKK3£, x-T^ujg^ x;*^;i/*££. 
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«£*0. 12), f>*^**> (0. 4 2), y 
* h*Vx*> (0. 3 6), 1, 4-y**i>-> (0. 
3 6) , 1, 3, 5~MJtf*1t> (0. 5 3) , 1, 

2 2)>7-v-;K0. l 5)*mx^ h-MO. 

1 3) Vmfbtii. ««®?»^3-12 0^bVS 

©fllfctt* r-fe h > ( 0 . 2 8), *^;vx^;v* h > 

( 0 . 2 2), ^xf-;v^ h > ( 0 . 1 8 ) . V< V 7 
Wh'XO. 11), ^^D^V^y >(0. 19), 
S/*D^*-tfV> (0. 1 6) *3^t/^^;i/^^n^^r 

•tt^xo. 1 4) ttmibtiz* x*7^»dD0yfc:i*, 

»»xf;i/ ( 0 . 5 3), mstzr d tr;u ( 0 . 36), 
SlKn-^y^KO. 27)sftB^f;K0. 4 3), 

mwt^f-)v ( 0 . 3 6) *5<fc vrn e^-vsx^viv ( 0 . 
31) jwptf&ti*. 2aa^±oefi6**wf 

»tt<D«lt:tt % 2-x|>^S8x^M0. 4 0), 
2-p< h^r^x^y-;v (0. 4 2) *5<fctf 2-:7b* 
^□i^y^ ;p (0. 2 7), r-b^Vr-b b> (0. 3 

2)*^if6nScCin^o««ii#3aT5ffi^r^^<, 

y-;V (0. 5 0) , x*y-;u (0. 3 5), 1 - 7 
d;V-;K0. 2 7), 2-/d;VHK0, 2 7), 
i-:/*y-;v (0. 2 2), 2-^y-;i/ (0. 2 
2), tert-^;-;v(0. 22), i-^>^ 
;-;K0, 17), 2-^^;v- 2-^^y-;u(0. 
n)> ^D^t^-;Mo. 1 9) tfim-f e>ns. 

a&inLTfc&^o ^hfe©T;v3-;n*±*«*2 vo 
lXtt±4 0 volXJBIT, <fct)»^b<<i3vol% 
6Ul3 0volXftT, *6«»l<tt5volX« 
±2 OvolXKT-CiSo 



^fe, 10-330538 tC83«©JKfii^^-/ 

V h^3-6cDfgatCD«^-et), *»fficD-b;i/D-XT 

3. 4-5. o-e$)^c:i:^^^*Lv^o #«ib^tt 

©#«ft-&a©att#**!)a^j:i:*«*LTv^6 0 
aacDtta*a£. v>f^Da^ass «7tMc» 
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^> («Btti^:n>y-f 7 -r*. 1 9 7 6*£), 

$g#J#>r* h7y# (#-Miu BWD4 2*) *<b*ffl 
JISKjSI 1 - 5 7 6-5 7 7H (T«5*) CStttf 

/D, D :r^*ffi) -C&So **xe>&, (jbukf* 
> b 4. 0 5) 1, 3-sm*;w-2-* xtrv 
VVS>y (4, 8 1)^*7>, (4.3 0)^;* 
(3. 7 2)^WI/7-feh75K 
(3, 8 6) N, N-y^WI/*;VA7 5K, (4. 0 
9) N-^f;^D'JFX (4. 87)xfV>^- 
K (3, 3 0)^da>*;> n (4.43) 
$>*?-;v;ul^>, s (3. 4 6) -htM*> % (3. 
7 1) *M7^ K*ifT!*5 0 x-^;V3SfcU 
T^r/f^x— rMl. 22)^ Wx#>(l, 
79), 1, 4-V**V> (0. 23), 1, 3, 5 
- M;**-*> <2. 18),fb7tKP77>(l. 
7 l),rxy-;v(l, 2 0)^^71*1^-^(1. 
0 0) . Vm-ftbtiZ* JfcaJS^»#3-l 20*h> 
mcomw*, 7* h > ( 2 . 6 9 ) , ^ ^;i/x^;i/^r h 
> ( 2 . 76) > ^ x^;i/>r b y ( 2 . 7 0 ) , * t*>V 
^>^;i/^r h> (2. 5 9), ^P^>*^> (3. 
2 1). ^D^;> (3. 0 1) &±V7*> by 
*jy{2. 9 6) tf^^nSo «JWRWtoB*3~l 
2©x^f;l/a©W:lfc »Bxf;i/ (l. 77), HI 
Bn-rD^(l. 8 9) , «8n-^>^ ( 1 . 
9 0), WfWL**-^ (1. 6 1), KSxf;i (1. 8 
B^AlffiMn-^V^VU. 9 1 ) #35tf*>ft£o 

2«»ja±©«twis**-r**ii»«©«fci4, 2-x 
h^BSx^Ki. 25). 2-^^;- 

;V(2. 0 4) 2-7h*S'X*,'-;i/ (2. 0 

8) , hBfixfjV (3. 2 2) &mf btlZo d 

3li:*tti©t^D-^7^i/-h0»iPl:fflM 

5 0ttT©x-r;V», *h>38. x*^;i/Si£>^-r;h, 
-X7^i/~h(ix-f;i/g^ x^^;vjje-&, 

u - h * ^+*sa U t ^ < c: t & ^^ct^ 
*ft«*0«««l4©»*9! 6 fr t * o & . 
dO«iSl-e^®*Ji:LT, x-^;U800J£te, 5MV 
7D^x-f;b (t>^*10 2. 17) , 

-tS/v ( 1 3 0. 2 2), (7 6. 1 

0) , b*$/x*> (9 0. 12), ^x^i/x 
( 1 1 8. 17). 1, t-V***> (88.1 
0) , 1 , 3-y**V5> (88. 10), 1, 3, 
5 - h (90. 08) , fh7hh'D77> 

(7 2. 11), 7XV-;V (10 8. 13) fccfctf:? 
;M12 2. 1 6) ifimf btiZo tr h 



tfytctt, r-t h > ( 5 8 . o 8 ) , * 7-;px^i/>r h > 

(7 2, 11), ^x^>r h> (8 6. 13),/^ 
/WVWHr^ (10 0. 16), *>£n^>*y 
> (8 4. 13), S/£D'MriJV> (9 8. 1 5 ) *3 
^IM^l/^D^-tfVV (112. 18), 1, 4 
-^>^D^Wt> (112, 19)W^c 

xa^a^ata:, sk*^ (6 0. 0 5) , mm 

7Ph:;i/(8 8. 0 7). »»n-^>^^ (116. 

16) , imw*^ (74, 0 8) , mmmv (1 1 

6. 1 6) *5itf*»n-'<>^;v (1 3 0. 18), 

»»^P^>M14 2. 1 9) , ZTDt^VH;* 

t^w ( 8 8 . 0 7), r d tf^r ( 1 3 o . 1 

8) , m&**)\> (10 2. 13), r— 7*D?* b 
V (8 6. 0 9) *s*tf&ilS. 2««feLt<B«feS£ 
***#MMt<D«Ctt\ 2-xb^r^BfKx^;v (l 
32. 17). 2-^h^i/x^y-jK7 6. 0 9) 
*$<fcU2-7>**>x*^-jl, (118. 17), yjV 

7»;;i/7W-;M9 8. I0)#»f6h4. £tt£> 

*<DI/0*S#3. 0 73M0. 2 0<6H 
0*#Ptttt C © I /OfeVL* $ < £* U 3 . 0 7hm 0 . 

C*tt*»a«fc««**©I/0«tfc»CJttTfc:3Rto 
3^1 2CDx-5 t ^(Dfi?ytc:^, ^x^-;i/ 
x-t^ ( I/Ofl[0. 2 5) , b^ri/x^ > (0. 
5 0), 1, 4-^**i*> (0. 42), 1, 3, 5 
- MJ (0. 58)sfh7tKD77>(0. 

3 0), 7xy-;K0. 2 5) j3AW7x*h-;K0. 
2 2) jMWffeft*. JBi^JS^tft^S-l 2©«r b VJI 
CD^Jkrii, T-fe h > ( 1 . 0 8), /^;i/x^;v>r h > 
( 0 . 8 1), i>x*-;Hr h > ( 0 . 6 5 ) , >* 
>^Mh> (0. 65) , i/^D^;v (0. 7 

5) , ^o^*tM> (i. 0 8) vmffbtib. m 

*IfM3-l 2coxxx;uScD«lt:li. iftffix^^ 
(2. 13), »Bn-7D^ (l. 4 2), SSKn 
-^>t^;V ( 1 . 0 4). Wtm* ( 2 . 1 3 ) , » 
■x*/Ml. 4 2) i5WlfSn-^^;i/ (1. 0 

4) wmfbtiz* 2«aw±©«t6S*«fr4#«« 

ffJCDfllCtt, 2-xb^>B8x^Ml. 7 5), 2 
h^ri/x^y-;i/ (1. 7 5)^V2-7h^> 
x^y-;v (1. 17), T-fe MtBxf;b (l. 17) 
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x^;k mm*f-)w mat** ft. rthx 

* Tz&mbTkfRfr £ d hc u < f*&*!8 1 - 

«tt<D»d«r?&**&tiu « 2 cDifttt^tt < t *v\ 0 
ffi i $ e> k:» * u < teem* 9- ft, r* h 

*stu^*vjy, 7-b9ftmm*9ft&&&i><, c 

a 3 <z>mm?& zrft^-ftoift* l < b«t?s>o 

;w£>0acti\ — ;k =*9-j — ft. 1-7 

79 J— ft. X-79 S—fts l-i>9S— ft, 2- 
^^v- 2-:/*^-;v:fc£tf^£D^af-tf>'-^tf 

J^ffll^n^ofJ^N 2-?;M-cix*y-;K 2, 
2, 2 - h U7;l/^DJc^y— ;v> 2, 2, 3, 3 --r 

*is\s>t<G£ti%o znb<om3<D&m^&z>7ft? 

Jkx^VHK 1 -7d;V-JK 2-7X3;*;—^ 
1-79 J— ft, 2 -79 J— ft, &&V*>9b^*V 
S-fts is9v^*y>^*V>*m-fZ>Z£1*~CZ, 
ft\Z\**9J—ft, x.9S-fts 2 

M±CD 3«J>©«**«H:^ » 1 2 0 — 9 OS? 

*%, S&2GD«J*#5-6 0MX»6tR3®8K# 
5-3 OMXCttft^Wl* C t#»a U <^ 2 6 
£»10*«l* 4 3 0-8 6H«%-Cife!K SS2©S«A* 
10-5 01?*%, <**>£g$3<Z>7;i/:3-,il/#7-2 5 

3 0-8 0Hi°/oTfc?)> S5 2GDS&#1 0—5 05? 
«%, »30Mtf7;V3^ft>) 10-2 0«*% 

^maw^UK ft*. « i ®&ft**H6tt-e 

*2 01gtt*fli^ft^»-&tts *1<D*«^2 0-9 0 
S?*%, * 3 CDiftK^ 5-3 0 5?ft%<£lt#T££fta 
:t^l<> £e>£|gl<&«&tf3 0-8 6J?«% 
*&fc»3®*»# 7~2 sn*%$*tlZZ 



h>/**y-;i//x#v--;i//:7 
(7 5/10/5/5/5, JSMfflJ) > 

^;v/r Hr h >/* * y-ju/x* > -;v/^ 

tuW-ft (7 5/1 0/5/5/5, 5?*gB) , 
mm* ^;v/r-b h >/* 9 * -ft/*9 j —ft/*/ 
9u^V> (15/1 0/5/5/5, fTSfll) , 
SfK* *;v/* *;vx?-;i/>r h >/y £ y -^/^ 

(8 0/10/5/5, 5?*SiJ) > 
mm* 9ft /r^ h >/* ^;ux^;i/^r h >/x* y 

(7 5/1 o/i 0/5, nmm , 

&Wt* ?)l>/*/9U'<>9 J >/;* 9 J— ft/^9 J 

— * (8 0/1 0/5/5, Mfl5) s 

If »p< ^-;i//^^ D^>^ J y/* 9 J — )V/J^9 J 

-ft (8 o/i 0/5/5, nmm , 

&m**ft/is9u^9; >/r* y >/** J — 
ft/=.9S-ft($0/l 5/1 5/5/5,5?*^), 

mm* ^ft/^9u^vj >/* 9 j -ft/^*y 

> (7 0/2 o/5/5, nmm , 

mm* *ft/* j-ft^ftT h >/r-fe h >/^ 

-;v/ji^y-;v (5 0/2 0/2 0/5/5, K« 
«) > 

m»**ft/l^ 2>V**V=>y/*9 J-ft/x.9 J 
-ft (7 0/2 0/5/5, J?*SH5) > 
» Kp< ^ft/^^rV->/7^ h >/^ ^ ^ -ft/* 
9 S-ft (6 0/2 0/1 0/5/5. MS) , 
mmtf-ft/T** Y >/is9ns<>9J ^/*9 J — 
ft/79 S-ft/*/9n^*V> (65/10/10 
/5/5/S, J?«ffl5) s 

*?m* *ft/* *ft3L*ft>T V >/7* Y y/* 9 J 
- }] ,/jL9;-ft (5 0/2 0/2 0/5/5, {?* 

?ft/7* h >/m m^ft/*9 j -ft/7 

9 J—ft/^*V> (6 5/1 0/1 0/5/5/5, 

Mm , 

ft (6 5/2 0/1 0/5, Kfttt) , 

T-b h>/i/^D^>^y >/x^y-;v/7^>^- 

;i/ (6 5/2 0/1 0/5, 5?*S5) , 

T-fehv/i, iyx*v^>/*9J—ft/79; — 

ft (6 5/2 0/1 0/5, 5?*SB) , 
Is 3V**V?>/$'9V^*V;>/*3-ft=-7ft 
>ryy/*9 J-ft/79 J-ft (5 5/2 0/1 0 
/5/5/5, K*ffl5) 

T-b h^^fb^^VV/^^y-^ (8 5/5/5, 
Hft«) , 

PK^ ?ft/m<b* * V >/* 9 J -ft/*9 J -ft 
(7 0/1 0/1 5/5, MS) , 

l, 3-^^^v5>/^b^^-i/>/^*y-;v/r 
9;-ft (7 o/ib/io/s, nmm ^ 

1, 4-^^^-9->/^b^^U>/T-fe h>/*9J 
-ft/79 J-ft{l 0/5/1 5/5/5, HJigfS), 
S/ 9 D y >/mb* 9- U >/T -b h >/* 9 J 
—)V/*9 J—ft/7U)\J—ft(b 0/10/15/ 
5/5/5, K«gP) , 

ft/T*> h >/^^>— ;v/x^y— ^ (75/15 
/5/5, H*fiP) x »»^<^^/r-b h>/*9S- 
ft/jc.9 J-ft/79 J-ft (7 5/1 0/5/5/ 
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5, vtmm , Wfv^n^^^v/^^^ 

J-tv (8 0/1 0/5/5, , 7 

-* (6 5/1 5/1 0/5/5, M*eP) , 

#*b^»rc**. *h6Bu Wilis 43M2 o o o 

-95 87 8, «?M¥1 2-9 5 8 7 7, 1 0- 

3 2 4 7 7 4, «feS¥8 - 1 5 2 5 1 4, WW- 1 0 - 
3 3 0 5 3 8, ftlHI¥9- 9 5 5 3 8, ^M¥9-9 5 
5 5 7, fSH^l 0-235664, «rW¥ 12-63 
5 3 4, fflHWl 1 -2 1 3 7 9, *SH¥ 1 0-182 

8 5 3, fSBS¥ 10-27805 6, «H¥ 1 0-2 7 

9 7 0 2, *MW¥1 0-3 23853, 1 0-2 
3 7 1 8 6, «JM¥1 1-6 0 8 0 7, 1 - 1 

5 2 3 4 2, 1 1- 2 9 2 9 8 8, 1 1 - 

6 0 7 5 2, #B8¥1 1 -6 0 7 5 2&if(CgE«;*ftt 



7. -fe;va— ^r^u— h^©S8JiaW 

* to* * z t fc * mmi* 

bV^fflfflttx 2 0 0tt±-C2 5*0 

£fci±»;£tf 2 5-2 5 0°C-£&&B 
*T**Cli:#»*U^. Bfc»*L<tt*Mltf2 5 

i*X£l5£#£ b < , 1 0 0 P a«TWI bl^ 

x*5=-;i/(5D0iJlc:fcfc, hU7s-^7*^7x«h (TP 
P) fc^hU^l/^l/^7i-h (TCP) , *U 

7^- K i/'7xrj^7x-;^^7x-h s h U * 
^m^7i-K h'J7^^7x-hi)i§$n 



£ 0 >Kx;*T^fc bTtt, ^^vKx^jufc 
;vcD^j«citt N ^^i^v-h (DMP) , yxf-jv 

7^1/-h(DEP)> S^^/I^U-h (DBP)s 

(DOP) % ^7s-;v7#i/- 

h (DPP) }3j:^x^^^l/7^b-h (DE 
HP) #*3ift&o ^x>8iXf;WJCIt 0-7 
^r^x>Bh»Jxf;v (OACTE) *5£tf O-T 
■fef;^x>8hij^MOACTB), t^sWcr 
■bf^h'JxWK ^x>B7^^h'J7rJK 
in^o Cft60»*b^WWMtt2 5*C£:fct>TTP 
P (MAttB 0°C) $;&fc2 5 0*C 

;i>, u s — ; vb * ^ 7 -fe ^ ;k -fe ; t ^ > tt ^ ^ ;k 

Bx^^GDflJfcb-n*, b 'J7^fx h «7f'J >, 

73-^7* 'J jvyj-fry u 3 1/ — k x^;v7^ u A"X 

;/^;i>7* yji/y^u^u^i/— K *^;u7* iuv;* 
rDKji/7>y ^7d t:;v^ uai/ 
— K 7f;v7^'J;v^;^U3V-f> *£?-;i/7 
^uw^f^^wh^m^e *tfehU7 

xXJl/^^7x-b, h'J^V^;V*^7x-h > £U 

^^i/^u-K ^x*-;v7*b-K vrrfrv 

u-h^»^b^o »i:h';7xxjvta7x-h % ^ 
^»^bv^ cft&0Rj»Wtt ia-c^)J;^b2fi^± 

b^o 

cn?»li> 1#S5¥5- 1 9 4 7 8 8, «MIS6 0-25 
0 0 5 3. 4§Mip4 -2 2 7 9 4 1, ^6-1 6 8 
6 9> 1$M¥5- 2 7 1 4 7 Is ^59¥7 - 2 8 6 0 6 
8, *SW¥5- 5 0 4 7, «rW¥l 1 -8 0 38 U «r 
HT7-2 0 3 1 7, »M¥ 8 -5 7 8 7 9, ftM¥ i 
0- 1 5 2 5 6 8, 0- 1 2 0 8 2 4%iftffi 

«*ftTi*3*HMUt>*&#» b^ 0 cn^>co^?F*cj; 

^pjm*Jt bt, «r»¥ 1 1 - 1 2 4 4 4 5^I3«© 

(s;) ^jrxwy h-;vxxx;v», ttHVi l - 
2 4 6 7 0 4^8B«©^y-bn-;i/x^5 i ^a, 4«H2 
000-6356 0-?8B«CO^^U -feD— ;vx^r;v 
NU «rM¥l 1-9 2 5 7 4^83tt©^x>Kx^^;v 
», ^98^ 1 1 -9 0 9 4 6 ^IBtt©«»7 xx;v y > 
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I*. ^5SBS6 0 - 2 3 5 8 5 29x , 1$K1¥3-1 9 9 
2 0 19s WIHK6- 1 9 0 7 0 7 39s »BB¥5- 1 
9 4 7 8 99s »«IT5- 2 7 1 4 7 19s ^BB¥6- 
1 0 7 8 5 49, ftP8¥6 - 1 1 8 2 3 39, 6 

- 1 4 8 4 3 Of, HIW7 - 1 1 0 5 6f, *5r3fl¥7 

- 1 1 0 5 59s s WIW7- 1 1 0 5 *J5B¥8 
-2 9 6 1 9^ f?98¥8-2 3 9 5 0 99s ErM¥7 

- 1 1 0 5 6 9s WN 2000-20417 3 9s 5 - 

1 9 7 0 7 39. ftffl¥5- 1 9 4 7 8 99s *5rH§¥6 

- 1 0 7 8 5 49s ftmms 0-2 3 5 8 5 29s ttM 
¥1 2 - 1 9 3 8 2 19s £rM¥8-2 9 6 1 99s ¥f 
mW- 6 - 1 1 8 2 3 39s ftB8¥6 - 1 4 8 4 3 09© 

ch*<orani«wu mwt (K-r) ©0.01 

-1MXWC^L<> 0. .01-0, 08 

«to«#0. 0 1 

£s £ftKMidiaajRtfKfc&£B» 
^0ttfctt±»a>7y-i«r* h (*#mL)#&&*> 

#2 0 0tt±-C2 5^C-C«{*-*<fe3as &tz\*m&&2 
5-2 5 0-C-e*ftBH*-e**Ck#»*bV>. J8t«F 

«u 2 5 o*cw±©2 5<c-c»t«*a** 

a^2 5-2 O.O'COBKfc-CfciSeftlKJt***^ 
«1 0 0PaSlT*W*U^o *fc^*5««!IttK* 

(•ftsMrjhM) 

«fbtt±maflAismH¥ 5-194789 kkiscdp 

09A«s 1«n 2«s 3«07%>*#*Jllft4>ttafifl3 

'\*t'A'7 5>* hUt^W^s Wi/J\t-97 
WsX *99&i'fr-V*Wr%>y h 
WsX ^x*JW7 5 

tf-£g*#s PJf®t*Kft»©-»:S; (1)M(2) t 
8Bfi<**V*{b<&«lA- l-A-7 3s B-l-B-6 7 
ft««Tf**. f»W5-l 9 7 0 7 3fc8B«© 

0-«5£ (A- I) s (A-II) s (A-III) s (B- 
I), (C-I)s (C-II)s (C-ffi)s (D-I) 

- (D-vn) tftmtizitj&m (A-i) - (a- 4 

6)s (B-I - 1) - (B- 1-3 2) s (C-l) 
-(C-10)s (D-I-l) - (B-I-9 6) s 
(D-l)-(D-12)s (D-W- 1 ) - (D-W 
-6) s (D-Yffl- 1) - (D-VI- 6 7) #*JJ3*T!* 

2 £> \Z £ fcs ttN¥ 6- 1 0 7 8 5 4 £fBtt®ft£*tt 

( I ) ta^h^ft^ (D - 1 ) - (D - 6 9 ) <Z)Jg 
S«fb^«ls (A-I) - (A-IH) , (B-I)s (C 
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-i) - (c-in) -raRSftaib** (d-d - (D 

-69) , ft** (A-l) - (A-46) s (B-I 
-l)-(B-I-32)s (C-I)-(C-IO) 
L<*J/ST?££o«?£#5 L^*ftl»±*JO«i: 
t"C«s zr+Mbt f*p*$/h;vx> (BHT) £3M:f 
ft. 

*U<ffl^6*lfto *»»iRiR*JfcU-rtts &H3 7 0 
nmWT©*^tt©tRiR«6t«ns *oA)f4*W8 
ttOfMSlfrSK M4 0 0 nmftJ:(OTO*OgJRtf* 

>^^^y>^ft^«?s A>\/hiJ7^M*fc, 
D , 'Jf;i/»x^f«^'^y7x; r/»ft«&«k 

2- (2' - -^;i/7x-;v) ^> 

VhU7^-;K 2 - (2' , 5' 

ter t -7W7i^;i/)^>7 b 'J7^HK 
2- (2' - tert-W- 

5' ~^^7x-M^>^hi;7^;K 2-(2' 
-bb'P^>-3' , 5' -i?-tert-7Wi 
x;u) - 5-^na^>v h 97*/— ;K 2- (2' - 
b KU*S/-3' - (3' , 4" , 5" , 6" -^h^ 
b kd7^;k ^ K^^-;i/) -5' 

h V7 v ;-JK 2, 2-^f-l/>b^(4-(l, 
1, 3, 3-^h^^^;U^;V) -6- (2H--s> 
VhV7*J—))'-2-4M 7*;-)V) s 2- (2' 
-th-n^ri/-3' -tert-7f-Jl/-5' 
7 - 5-^PD^>^b VT'J— ;K 2,4- 
^bFa^MW7i;x 2, 2'-^fcKD*-> 
-4-n^>^7i>'>x 2-tHD*S/-4- 
^^ri/-5-^V^W7i;X bX (2-p«h 
^r->- 4 -b K D*^>- 5 -^>7^;i/7x-jUX^ 

(2, 4-tr*- (n-5j-^^;v^^-) -6- (4 
-hh'D^>-3,5-^-tert -T^UT- >J 
-l,3,5-bUT^>s2(2 , -b Kn^>>-3* , 
5 '-^-tert-^Wx^) - 
Wh'J7^ (2 (2 1 -bKa^^-3 > , 5 
, -^-tert-7s;i/7x-;i/) -5-^u;v^> 
*/hUry— ;K 2, 6-^-tert-7f;v-p- 
^ 1/^HW^>^xiJX^JI/-t h5**C3 - (3 , 
5-S^-t ert-7^-4-k KD^ri/7i-;i/) 
rDt^^-hD, h «Jx^i/>^U3-;i/-lf^ C3 
- (3-tert-7^-5-^^V-4-tHD^r 
^7xz;H rpW-h), 1, 6-^^rit>^2!- 
-;i/-b^ C3- (3, 5-^-tert-W-4 
-th'P^>7x^V) 7P^^h)> 2, 4-b 
^i- (n-^-^^;V^^) - 6- (4-fc + 
5-^-tert-7W7-'Jy) -1, 3, 5-h 
UT^>s 2, 2-^-Wi/>t:x C3- (3, 
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5-P- tert -7?- ft- 4 -b |--o + J'7x-;v) 
;rob**-JO, Xtrirf^fr-S- (3, 5-i>- 
tert-7fA-4-hFD*->7iz;v) 7"ab;* 
*~K N, N' — ^*+M?-b>b;* (3, 5-S>- 
t ert-7W-4-t K D*-»>-b Kn»>>^ 
H), 1,3, 5-M>^;v-2, 4, 6-h'J*<3, 
5-^- t e r 

^>Hf>, MJ*- (3, 5-^-tert-7W- 

-'fVS/T'Sb-f 
ff<5>*l* e ttC (2, 4-b*- {n-it 
-6- (4-kKn*J/-3, 5-y-tert-7f 
-1, 3, 2 (2' -b 

Kn*s--3' , 5 '-S>-t ert-7«7i=;H 
- 5-*n.)l/^W h 'JTV-;K (2 <2' -tKD 
*S^-3' , 5 '-V-t ert-7;;i-7i-JH - 
5-^a;i/^>\/hiJ7'V/-JK 2, 6-^-tert 

C3- (3, 5-y-te rt-7f^-4-h 
h' D * S/ 7 x ■=;!/) 7'Dm-h), 

i;a-;v-tr^ C3- (3-t er t-^;v-5-pt 

£bl^o Sfe#J*li, N , N" -b* C3- (3, 5- 
^-tert-7f;i/-4-tl!D*i/7i=M 7*n 
b*=.;i0 b P5s;>fcir©b !<7iJ>»o^I^iStt 
SJ*>H>;* (2, 4-SJ-t ert-7^7i-*) 

7tx77-f h*ir<D«*j)nx^isi4#fflb-c*)<t^o 

UtK116Ulppm~l. 0%#$?£b<, 10- 
1 0 0 OppmtfSCJfftb^. 

6-1 4 84 3 0 ^l3«©#*M8l»iR*iJ'fe# 
£ b<fflv»2>;Li:#-e&*o #&ffi-e#*b<RH>e>rt 

«SI**©#4b£IS<J«lJII£«ft-Ci5»K fttc^gfclf 

* bV>. ^il«i!aJR&J©<£ffl«li<b£®>©«»> ffifflSfe 

-h7^Alm ! l9, 0. 2g~5. 0gtf»il 

<, o. 4e~i. 5g*»se>ic«?*L<^ o. 6g~ 
l. ogtfftciifaiu^ 

tp<o\$&T%im2tix*>*.^. &#©«£\ -t;VD-* 

(Jttbx>$5=7>J>* r S8) . SWJ OK 
U»it^«l*l?g^8 Hi-Mixer)?©-f>7 

<s MEE$SS©fi»l;mfc:H-5 ti5W<t<> ffrSS© 
(*«ti%o anflE&SSfct*©«*>BE;t>ff> SKSt*^©f(-» 



$b<0iJ;Ui3O~l 5 O'COiSHCIft^-r*©^* 
-efeS. X, JE7ji±8ft5tfi*-^ fc#Jtfj«Kbfc^J;3 

&#>:7«^Jfc£fflbT»£&»>S:i: 

a^Tj^u *©?§«©£ s:***^ v^&tfdK 

^8Sl»JR«iJ* s *f*U<, SCtt5 0*C~2 0 0*C©«U& 

** Kteflfc^fclM^fflSWfc^ &**©#*?£ b 
oztx-s ffl**x fi*fcf8#K:? ;ua, ffi 

13ia«©4"-et)> tftSSttt:Mlt*iiv^I*ofc 
afiifet^ -ovACfct^-t, *8tffi©-fe 

»£©/- WW3>«©ffl#«/B<*»:M;VA 
fcbtldu ft#«fc$*SJ8Mbb&*;PP-;*7^b--h 

iRffj©#fl£«*^t)©{Sffl**^<-ra!fini* l *s. * 

©fe», ±IBE«©J;-3>3::^:fcU'5r>{&j&SBtCi5^ 

©fl8Jt««a7-f;WA«, ^il-SaqaiRS'JCSttix WtH* 
t)-?>1-<'5:2.o «C N m&Vl 0 0*CW±©SR 
^•»iR«***-r 5*fttl5ffl-b^D-^Ti' U- h 7 
Sl^i8l!RJRSiJi J J«Ji^iV So, »fflt<b*n 
r*s T^i'J^XbitaaKCSS^iRiRSJCflgtHA 1 ® 

e,COV>tlis 1^88 2000-35185 9^tC^A s 

<jt*s*it©3 > vv-»m 

D— xri'l/— h7 ^;PA©1/^— r— ^3>SSI18f 
*fc«>x i:*-o©35#at3|!6*-rs»S^b^r 
tti* up-F-ssa >±&Mt. b-cffiffll-sc: fci«*f * 
b^. »S^b^*lis -fe^D-^TJ/b-M 0 OH 
■SBCttbT. 0. 0 175S2 0H*ffi©IEflt!fflffl-r 
So »S«fb^W*x -b^D-^r-bb-K 10 0M 

{fisic^b-Cx 0. 0 57JM1 5«*«©«Ea-e^ffl-rs 
c: b<s 0. 17JS1 0H*ei5©eH-effiffl-r 

ifflLTtJ:^, 3Sf«lS(b^te©»#ai8lt:IS:, 

3f#jRKYb**aitt, 6«ia (-r^fct., ^>Hf>ai) 
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6«gn^fett7 mre* a c b<u smm&k 

MJKIKiPtffttifab^o 3f»««fe's5 1 Bai©«ttt, 

— /mu fc^>is, try* 
s?>au tt9i»«*j:tf 1. 3, 5-hury>gi*5 
^tna. ;ne.cov^ii, ^2000-1119 

1 4, ftH¥l 2-2 7 54 3 4*£KI*IQ* , Btt**i 

H2;vD-^r->L'-ht:»f SKMO-G-e 1 o~i 0 
0 0ppm**#3: b<, 5 0~5 0 0 ppmtfMCSfS 
b^. £©»C*ft#J*£#;*tf5c:i:«c.ktK -teJi/P 

iifeiftfeastA-r*^ ktf-e £iT,f>©fc£*!!i:i:x 

-b;VD— X7^b-hg*«©SIISi©PSfcs ■UJl'Q-XT 
^v-b^g8Ei:;*k:|SS;!inbT<fc«fcou 

*S*B©-fe;vo-^ri/b-hjg«tK:»±s ifcgfc: 
«CT3EK«*OIBWffl***«>ll«lWr*»«»«««k«> 

^i*n©«i«Tj«aiPur*A^. satuMfcbti*, -m 
fan*. *tfy:/, *;v*> ^y*i i«K 
UfrisV^ fiftK^y^A, Kft^Vx r^^^ttir 
©&««&?> rtJi/S-^A, v^4.->*ASif©T;V3b 
'J±*R&«iS&if©*ftS5EtfJ, WtMMtM, 8«*k S 

* f $ m±m t ^xomi^mn,K±tt ire & s . * © 

-^iSflEtfi? * b < «i 1 ~ 1 0-efe»K J;5»SL<li 
2~ 1 0T?S>S. b<fflV^n0J 

y**-ux sk**'; **yb-K 
sen h y r s? >»i§* ir Sr^w s c £ tf-c # 

h7 -e k u v^snsflsc, «*w>fc Die 

* > WfiltM&i VM** •> 5 B&itM ft*i>» 
5>fijffl$*xT^2)o *ft5>tt, iiil-i!fi©«*Sg£S 
TJ*ft««rk:|SS£<*ftfc^tf> dti?>©Ty t-#J©#£ 

u<.*<*w*n mmit&mt. ur«;, ^**str<b£- 
«ik ^SMb*-^*, saft*-*:/, Kfbffise, «hr^i 
->>a, HKb-ny »fbs>;u3=£z»s &<b:* hD 

jWK*;i/^^As *b-f> ft&fifc** 

y>, js&EKf -<E#;vi">A, 7jc«^-fK*^i">A, 

«ifb^^>lMb^;i'3-">A-e«.5ds, •fe^D-XTi' 

u-h^-f n>A©«3r $*©•?> limit* * m 



b <ffli^W. -K^i" i: b 

T<±s ^Ji«> 7ioy;i,R9 72, R9 7 4v R81 
2, 2 0 0s 300, R202s OX 5 0, TT600 

(w±B*rxns?;w so ^©fflfias&^fsm 

0«;ttf> Tx-nitftR 9 7 6 SVR 8 1 1 (W±B*7 

xoy;v (») js) sscBfi&^-creag^nro**©* 1 

^Wb^jfcbri*, «w^.a, '>yn->Wflg> **w 

s/y3->«sgi»»»* t<i^e.ns. s/0 3->»» 
©*-e*, ^^^^©^^^^^^©^SfSb 

^-><-;n 0 8, h^vt— ;n 2 0, hZ/i— ;H 4 5, 
h^/t-;i/3 1 2 OStf b^^-^2 4 0 (W±3t2S' 

y=t-> (») «i) «©siss*&*r.5ms5H* s «ffl-c 

c n e> ©«inffj * * ;w n - ^ t u - b «g«^j§to -r 
wt:*©*a5tcis^*n-r^-rh.©^*7f* 
Ma©* ;v n 7 b - b S«t* » -5 c: ^tf-c & n 

asinbt* <t^» sett H-rsratif -rsaffiicasiflaji 

^ b-C* J; < , m!iIfiS9a!Sn*»T * 9 * ©S^-li^ f 

yi-s®ia&*>7'f v-etft«bTffl^5,tis. 
»isp»jffl?i-&»±s »sn«8 j &ne^sasijbnb-c'b<t^Ai, 
(»*b<i±-b^o-^r^i/- 

h) ^:fflV^"C«)!?b•C*^V^fc^)^ D^ffiCbt^ 
Sftbfe*«il b-tfl§U5;i£*#3; bUJB«-C*a. 

cn&wsstt^roi^iStt^aab-ci*, mxse 

<«it5J:^3«^*^, *?£b<tt, 0.0 0 1~2 0 
MmT!$>r>> it)»*b<l±0. 0 0 1-1 0//mf ft 
OSCJfSKlis 0.0 0 2~l^m-C**)s 
b<tt, 0. 0 0 5~0. 5>um-Cfe4«, Mtt?©!*^ 

tsft&na. 8»«t^©x asnj-Jtefcbttt> 70g 

/iJ-^MiiWSK, IWflKtt, 90~2 
0 Og/iJ * h,>V-e$)Qs KCeKtt, 10 0-2 
0 0 g/Uf h;VT?fe5«, WH7XDy;i/2 0 0V, 
7xpj;M9 7 2V (JiLtB^T-xni^ *{) 

©es«-cTUiE$n-c*t)x -tfte>fc{£fl!*-*cifc#-e 

*SttBC«SJS«[^©^*«S»ISif-S**i:b 

ti±, •pjittWTtjp-rj;d«t3ffl»*«Pif6na 0 

®j8»Jfc««lt?*«»ffl^bfca> 

bsSJC^Jt^MO-b^D-^T'i' l/- h 
«l*S»-r*. cnCBi!8B»«i^^««[*iDA-C«t^b 

U cn(C88li|ffi^*J)DiL-C^««-C^«bTtS«i?«5ftl 
_^b T << % «*4? «: *8J te if i: b r a t * 
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©rifb^r^f *CDlKtt 5 - 3 0 Kl% jf f U < . 1 
0-25Ki%^6i:eL<, 15-20H*%*« 

*D*l*-fe^D-^T^^-h 1 0 0 LT. z: 

BMb^ Jfce&tt^te 0.01-0.3 U < . 

0. 0 5-0. 2K*ffitf<**>C*?3:b<U 0. 08- 
0. 1 2K*SS#**#£Un 0 

bT IS/BS^S^ «Ei^ if 0 #JfflT? § £ o 

SJE#tt3S«l^ 1-2 0 0 0 >um<D«e* 

•e««rt«S(D*^BE*^^9. 8MPaW±-Cfc££ 
htf*?£b^e 5£#£b<l*19. 6MPaW±t$> 
So %tz*<Dm, *S£J5i5$«# lOOm/se cttl 
G»38K#4 2 OkJ/hrtUCIt 
Ll^o ffiE»K&ll£aM icroflu 
idles Corporatio n#«j8Bffi 

<*B*v* *n;7/w*yif) ss^ii^-y 

±>ftf> Hfn«ttt (#0 ttSUHN-O l«##tf*ft 

^ot^±cD«tt^k:o(,>riix«fBB¥7 - l l 0 5 6 9, 
0-4 5 9 1 7s MH?2 0 0 0-3 5 6 7 1 

mmm) 

t) y vKSs^;^ * * 

tt* 41X.KttHB6 1-243837 9, «rM 2000 
9 9 8 4 7tt£«CB«*ftT^ft. 

p-XT'S'U-bflNftftrarttteHKX (HKi) 
(HK2) ?*t)*n*MJMJ®2)>«<Z:* 
-«***© 0. 0 0 5-2K«%^SQ-f 

t-rso 

-USC (HKI) 

(Rl-Bl-O) nl-P ( = 0) - (OM1) n2 

(HK2) R2-B2-X 
CC-Cs R 1 kR 2l*&*»4-4 0<DWm, KMft® 

*«t>U Mii*r;i/*y*«x rv^e-Ts <g.«r;i/ 

*;V7^>-T?&£c BU B2li2flli<Z)X«££* 

«fcU XJ±#;i/*>i* (Xte^oJS) x *;u?*>K 

nil* Is 2<DMW»?K n2l* (3-n 1) <Bfi« 



*tSW«tt-iR* (HKI) tfett (HK2) *C«t)S 

R li:R2S>*?$b^09kbTfcl\ R«R4-4O0t 
&K&a>7;v*;v« (ffl*.&, ^*<wk 
2-x^;v^S/;v. ;^jk F^S/jw ^ 

*U>Ol/fc*) x K3R»4-4 0CDa^ > JRMMDTy 

(«jt«^ 7iuk *:7*-;k ^^;i/7*-;K 

YV7P^7xn;K t-^;i/7 3i^;i/ N y - t - 
^f-;i/7x-jv N hU-t-^V7x^;K -fv^V 
f^7x-;K t^f;i/7x^;K ^v^-^Wx- 

-f v;-^7x-;K ^VyrjV7x=;K Yv* 
WI/7x-;K >fV^>^f^7x-jK &if) fcif 
^^t>-To 

)\>>r-)V iibtl^H'/KT y ;p£ i: bt tt 7 * -;k 
b y ^<^;v7aix;v. s;^vrDi:;v7x- 
;k h>J^;7Dtr;v7x-;K ^-t-7f^7xi 

M h 'J-t-7^V7x^;K>fV^f;i/7x^k 

7^V<>^T^l/7xZJH!ft5 0 

*»1-1 O07;V^rVX Tt^U 0) * 

4?y *»*/yjtu % A 

x^u>s ^at:i/>> ^w>s ^ 
y (I6K1-25) ^^S/x^u>. sKU (a^-ffii 
-2 5) TT^rDtruv, #y 5) 

S^ «rt:»^U<tt^;U7^>ffi (X&JM) s Hffix 

)]s7$ >1?S>So 



RZ- 


1 


C 8 H 17 0-P ( = 0) - (OH) a 


RZ- 


2 


C aa H 28 0-P ( = 0) (OK) 2 


RZ- 


3 


C 12 H 25 OCH 2 CH 2 0-P ( = 0) 






- (OK) 2 


RZ- 


4 


C l5 H 31 (OCH 2 CH 2 ) 5 0-P ( = 






O) (OK) 2 


RZ- 


5 


{C 12 H 26 0 (CH 2 CH 2 0) 6 } 2 - 






P ( = 0) -OH 


RZ~ 


6 


{C 18 H 36 (OCH 2 CH 2 ) e O} 2 - 






P ( = 0) -0NH 4 


RZ- 


7 


(t^C^Hg) 3 CgH 2 "~0CH 2 C 






H 2 0-P ( = 0) - (OK) 2 


RZ- 


8 


(iso-C,H 1( -C,H 4 -0- (C 
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H 2 CH 2 0) 5 -P ( = 0) - (OK) 
(OH) 

RZ-9 C 12 H a6 S0 3 Na 
RZ- 1 0 C 12 H 26 OS0 3 Na 
RZ- 1 1 C 17 H 33 COOH 
RZ-12 C 17 H 33 COOH-N (CH 2 CH 2 0 
H) 3 

RZ-13 iso~C B H 17 -C 6 H 4 -0- (CH 
2 CH 2 0) a - (CH 2 ) 2 S0 3 Na 

RZ-14 (iso-C & Hi e ) 2 -C 6 H 3 -0- 
(CH 3 CH 2 0) 3 - (CH 2 ) 4 S0 3 
Na 

rz - i 5 HM vru tr;v^7^i/>^;i/7^*y 

Bt^" h 'J £ A 

RZ- 1 6 h *) -t-79-)[s+7*l>l'X)\<7*> 

RZ-17 C, 7 H 33 C0N (CH 3 ) CH 2 CH 2 S 
0 3 Na 

RZ-18 C l2 H 2B -C«H 4 S0 3 • NH 4 . 

*&mo-t&& (i) xi* (2) <D>j>*<b*-m<z>m 
mm\±, s«oo. oo2-2Bi°/o^^^ 

$L<liO. 0 0 5-lM%T&D, <*e>£#£L< 

£ & ids ft&IW 1 0-3 1 6 7 0 1 CSBtt^s B#P»ffi 
RpKal. 93-4. 50 [#£b<&2. 0-4. 
4 N £££8F£0<&2. 2-4. 3 (m?L\£, 2. 5 
-4. 0>s4$£2. 6-4. 3 2. 6-4. 

o) sat] ©B*fci«0«#M«*JfcUT»*uv^ 

ftWtftB*Wo^f *v?*£»« B<z> 
pKafco^Tttratir3JIE <b¥{eR,«S8»I I j 
( <») B*fl5**B. («) JMW-fclMire**. 
WTC, B<MI*«4:l:*fc, ftMrtfcB#»ffiKpK 
a*»f 0 tt»lttUIIibtBU«|jlK,HC 1 0. (2. 
31) , HOCN (3. 48) , *y 7y>B (H 2 M 
o0 4 , 3. 6 2) , HNO a (3. 15), U>»(H 
3 PO, 2. 15) > HJ#UU>» (H 5 P 3 O I0 , 2. 
0) , >t*y>B (H 3 V0 4 , 3.7 8) fcfcr#«jRT? 

¥B (3. 5 5), **^D»B (2. 2 7), 
BB (2. 4 7) , 7xr;v»B (4. 1 0) > 7x> 
*^>ItB (2.99), 7;i/tD»fi (2.59),* 
DDS8 (2. 6 8), 7P^RB (2. 72) , 3- 
mst (2. 9 8) , ^;v*rnfi (3. 4 3) , bf 

=;w*b (4. 12) aim, *p 

p^Pt^VB (2. 7 1-3. 92)ft£(DMnrP 

t:^>tt, 4-7^88(4. o 3)>7*y;vB(4. 
2 6) fc£**tf*£i:Ma3fc*. JHftKMM 
Krt>®tLX\*^v>m(2 . 6 5), 3^*B(4. 
0 0), ^Ol/^K (4. 13), 7>^>B (4.2 

6) , tr* y>B (4. 3D , ^-e^>B (4.3 

9) , y^Jim (2. 8 5) ttfcT-CftD. **i''t3)lX 



>»tLt©^U3-;W (3. 6 3), ¥LB (3. 6 
6) , 'J>=fK (3.24), (2. 82-2. 

9 9), *:n>B (2. 8 7) fc£*£tf 6>ft£o 2 *> 
fcr;i^fc KBXtt* h >Bi: UT<D*y#*i/;i/B 
(3. 18), tr;H^>B(2. 2 6) , 1/7 0 >B(4. 

4 4) 3S?SK^y*;i/*>B^*^rnu>^;i/ 

*>B (3. 74-3.23), £J&SB ( 4 . 2 0), 
T^^SSSB (2. 02-3. 12) , ^DDgSf 
R(2. 9 2 - 3. 8 9) , *>7V£&#B (3.60 
-3. 5 5), -hn£S#B(2. 17-3. 45), 
t FD^^KMK (4. 08-4. 58), 7-*B 

(4. 09-4. 48) , 7Jl/;?ro£JSL#B (3.27 
-4. 1 4) , *pd£J&§B, 7P^gMi(2. 
8 5-4. 0 0) , 3-KSJa*B (2. 8 6-4. 0 
0) SfiJftSB, *U*\H/B (2. 

8 1),t7hxl(8, 7 0-4. 1 6) , ^r-fjSB 

(3. 8 8) , v>t^vB (3. 19) 
So £&, *«B»«*^*>BTf*«7^;vB (2. 
7 5),.^V7^;VB(3. 5 0) , ^U^^VUB (3. 

5 4)3&^ BBJlHtt -> * >Btf>-3 f- >B ( 2 , 
o 5) , 2-^^>*;p^>B (2. 9 7) feir] , a 
*»St*«*Jl/#>B [2, 6-try y>^;fc;i/tf>B 

(2. 0 9) ft4f<feWf e>n* 0 
*e.fc*j*BfcbTi±> rivBB* 

^B^UT©7^/^^V (2. 14) , 7*/^¥> 
B (1. 9 3) , T^-V (4. 07),77->(2. 
30) , /J-7^-> (3. 53) , (2. 
0 5) , 4 VX*4$» (2. 3 2) , ^y$/> (2. 3 

6 ) , 9)), 9 ^ > ( 2 . 17), £01/* * >B ( 2 . 1 
8),-bU>(2. 13) , fni/> (2. 17), h 
>)7h7r> (2. 35) , hU^-> (2. 2 1), 
>>;Vt3-f ^> (2. 3 0) , yt»J> (2. 2 6) , 7x 
-;vr^^> (2. 26) , = 2. 15) , 
y*>> (2. 04) , D-f (2. 35) ftifs 
yBSI^^fe^T^y » (3. 50) , 7r^» 
5«J>i(4. 06), T=rJ S/V'J (3. 6 5- 
3. 8 0), L-T^^;V-L-T^-> (3. 2 0), 
L-77-M'J>» (3. 1 0) , fi-TZ—frtn) 

i>>(3. 18), L-y»n;uyyj/;v$nj*> (3. 

2 4) , /?-77-;^^>;^^» (3. 19), 
L-77^';^U'>MUi/> (3. 1 8) , 
*y :WV-L-7^-> (3. 07) , ^'JS/JV-/?- 
77-X3. 9 1) , ^^>M^>JV-L-77- 

>(3. i 8),^y^;u^u^;v^ i ;^>(3. 20), 
^y ^;v^y ^;i/^y s^v^y^v (3. 1 8) , *y 
i/;i/^u>>;v-L-fcx^^> (2. 7 2) t yy^ 

^J^yUWI/-L-h^> (2. 9 0), ^y 
>>;i/-DL-h^5 L WJ^» (3. 26) , y»Ji/ 
;v-L-b^^^> (2. 54) , y»J$/;l>-L-n-f 
*/> (3. 09) , 7 -L-^;u* ^;i/-l-s/*tM 
n;v^ys/> (2. 0 3) , N-**;i>yyi/> (lt;v 
3^>>, 2. 20) , N, N-i?^f;^'J^> (2. 
08) , i/h;^y> (2. 43) , 3, 

$/7i-;v77-> (2. 3 l) , L-b^^^;v^y 

iy>(2. 8 4), L-7x-;V77-;K'J^> (3. 
0 2) , L-rn (3. 0 7) , L-D-f 

^l/-L-fni/> (3. 1 5) *if^ffl^&ix5o 
*«WCtt»l±©B(0*T*x BflSJR^^*;i/*>B-C 
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2-4 y*;v^>K*if, JIK:**^*;!/* 

ifCDCl-6 tf^fc^tfVffitfiiflibUo iftis© 
BtlMoettjttSiKi: bt ffl^t * J: < x t;p* y 

*u*itL,m y?9&, th'JW4 
if##l^-e^ r;v* y±M£Mfc b-tii, *;v^e/A, 

83. S&JRfcbTBu ffifflx XX. = *4>7k 
born** y±js&actt, 

w$£tiz>c z.ti<9<t>7)*)3V&M, r;w*y±»*JB 

y**y«fc7^*y±SMfc*£*flfJBLT*Jsi\. 

SMttt&gtattfcftlr'ftH,. «*.tt, -fe^P-XTS/ 
l/-HgSfcS, lxlO-»~3xlO-"?;K If 
£b<lil x l 0" 8 -2 x l o imza^ 5x 
1 0- 7 ~l. 5X 1 0- 6 *JU) s S6CJfai<ttl 
xlO-'-lxlO" 6 ^ 5xl0"«~8 

x i o-»^;v)m«Df6ffl*»e>at«T?*, 5x1 

0~ 7 ~5 x 1 0" ej e;v (09*.«, 6xl0" 7 -3xl 

«©■£#«!*> ac© .k -5 fc^fcCJ; 
-b;VB-*r-by-h 2. OgSIEilCfflU 
C«#bT£t*4Sfcfc»<*lt3.iKll 0 m 1 ©±«#$:ii 

Ml*, ^Mfl^fcuJi^, -b^n-aT-by-h©® 
tt* (a^tf^s^S^xjufcvHX&if) £:*§£b-c 
irvct»«fcn. fe;i/P— XT-fey— h l g4>®T;v*y^ 

■fey- h ©Wtt£j£tt*a*fe*^tf»«fel±-e* ^> 

•f*>i!llifeirc5. 5x 1 0-6a«ttT (09*. 
«, 0. 0 1 x 1 0-6-5 x 1 0-6S«) s 
<l*3. 5X10-6S1WT (01*1*, 0. 01X1 
0-6-3x1 0-6MM) , 3&fc*?3;b<l*2. 5 

xio-6amT(«A«, o. 01x10-6-2 
x i o-6fiS) flUft-cfca. wc, 7*ft'J*M&J: 

y±»&M©tt£*«*« 1 x 1 0 - 6 jgSgl 
T<«l;t«, 0.1X10-8-0.5X10-6 SM), 
(SCO. 3xlO-6iIKT(«Ali, 0. 1x10 
- 6 ~0 . 3 x 1 0 - 6^«) ffKcD-fe/vn— *7-fey 

ftMMEtt**8<<SMT»«. -teJUD-X 
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7*y-h4>©7;v*y&Mfc«fctf7,ii/*y±si&M 

B583JS»(1), (2) ©■fe^P-X7-fey-htt, M 
*fcfrfe;VP-X7fey-hfciW8EII»K»RpKa© 
»XI**©&M«i:*«£U -fe.il/P-X7-fey- h & 
95iB»Xtt*©*JBffiT!ffla-i-SCi:Cj:t)WH-cS 

a.±iBBxii*©&M«©S£-e»sinitt, fiE*©xa, 

00 A«, -fe;up-X7-fey-h©»iitxfI (0J*.tt, iD 
KXI±*©&MEKJ;SSaS«, 71/- 

^tt-fe;i/o-^T-fe5 ! — h©gt#-f>a»«m, £a*as 

D-X7-br- b *£tr Y-7\Z S &Xtt*©&Mffi* 
attire l:c J: ^tfr-sT*.);^. 8iS2K#Ji 
}8RpKa©KXIA*©a««©aa-Wa).Stt, fHRtt 
&**«*toftt>ailJ:&:aflE,0!l;tK, 1 0-7 0*C(» 
SKIil 5-5CC) S*«>»flfefT'5£k* , *eiK 

a*xtin»*mt* % asa^a, mitt, ia~i 2 
©exis-to&flig&ffl^afcs t)i/o-x7-fef-h 

Stf/XI*^ 5 -fe )\> P -X 7 -b 7— he tt-bt Z> 1) n> 
^•>)]/S<Oo*>'Ptt < i.*)-gB4KS©*JU*=¥ J' 
£ b t $ * a c i: *s tj S « . 

2 0~1 0 0 OHftXigttMSBJ&JWtilo 

fe%T!^«XHf«:A>e.SiJ#«x6n5C:i:^»*b<, - 
IKlCttMM^V^Mtta 0-15 OMXtt^ 

■3fc. cncsttuts *a«©*j««*«*bfe-fejvp 
-xr^u-h»«[-c«, ^e*i«A s 2 0-5 0 oh 

©*««in±«wtti:-r s e>c#stf5© 

*JK«*^*-rsc:k-es »JK«f©M«?9m*»b<'h 
$<f f>c:i:A»ai*s cixt<fct)Stt*sSb<aScA^n 

fe. 

.fca^.^i'AcSBsesivt.* ^«5}§»:<pf.©aiJ«tt 

6 s W<x SiffiiSS, V^TI*-fe->VP-xrS/U-h7>f 
;PA©£Mt£[RLt-Cga. *fe^ fe^P— xri'U- 
h7^;UA»i, ja^tt*if©>fc#^ttt«n> *©J8 
ratttt«itf6 0-1 0 0% (»*b<«7 0- 1 0 
0%, $6t:»*b<tt7 5-1 0 0%) 8St;$,»)^ 
««7 0-9 8%gKl!»^MXttO. 0 1-8%^ 
b<i±0. 0 2~5%T?*5. *e>Cs -fe^D-^ 

h©aa«©js»^«:5-< xd-^-/ >y 

si'^fYellowness I ndex.YDIi, 
0. 05~10^^lf^b<li0. 08-7-Cfc 

4. 



8. -feJVP— 775^1/- ^A©SSigxfl 
8-1 («»X«) 
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frGt>n-c%mt<t\Zo ci\bizMi,Tit, 01* iron 

¥5-163301 fc8B«©-b;H3-:*7'^U-h« 

m^n&s 3 5*c-?6 oftixftti. *lx*&±®& 

«£©«5Ktt 3 5*C-e6 4 0*4 XTJ*t3i»3EiftS-C 
fiOSdf, UBS. L%£®ffiWi<htZo #*Pf&X&8S-C 3 5*C 

tt£*S*fcT2~-l l%CD!6H-e^Ji-r*^^ 4«H 
BS6 1 - 1 0 6 6 2 S-ee-b^n-^T-fe^-h, $ft 

fci*¥»E*-e*ifiEU Po^Kfiswreaittboog 

Sfe, &MB5 8- 1 2 7 7 3 7 
"Ctt-fe;i/n-^T4'i/-h«w««S*«lt:«aiu o 

*««:*(» U 7**z»*fl«*«tfWH7<f 
*«fctfe>ft, *?M¥1 0-45 9 5 0-Ct***>ttfl#tt 

a. 

4$M¥9-9 5 5 4 4 fctt-fe.ll/n— ^T-b? 1 — h©7 
■b h>«flBB£«rC, -tefl/D — XT-fey— hill 0~4 

0«%§snsiMi4- loo- — i o'ct-ra 
^aig, o~5 0*ctiin»ur^Jisi#«!±c«uffit 

0-9 5854 ictt^sp«f»»a-e, inrnxg-csi** 5 
*MI b£v>J;5 fcW££*ifcEE*T^iS&©&j&W.± 
©SiS£-CKiWfi£8j£;&QS?5ife**, «M¥ 10-45 
9 5 0 8~6 2. 5 %©-bJl/0— xr-fe^- 

- hire, #Jfij*j&««-e 4 ox-coma-WJteS* 1 1 0 

0~2 0 0 0*rXt?#>»)> A>o4 0*C*»fe2°C/^© 

as-? s i: o •cw±oaan*5n-c^,#tt!tes 

A* 1 0 0 0 0 0 *7XJil±-C;ft 2>iS»**, ftM 2 0 0 0 

- 5 3 7 8 4 Ctt#Jg**fc«£2fe*3:8f*±HiifE 

(A) fcttXKS, 4©7i/;v£©«8!K (B) 
Jfi© ( 1 ) - ( 3 ) T, lOOpp m<D7)Vii U ±S& 

CC-Ml) 2. 6SA+BS3 (2) 1. 4£Ag 

2. 5 (3) 0. 5SB^1. 2T?$,5. 

1 l-3 2 2 94 6fcttBHbft5 8~6 2. 5%<?>-k)l> 

SHMft4~l 2©^h>S«ESV«3RR3~l 2©i 
-y;wS«©-oS£fiK^i:-rsjg«l*#tfm^%*> 
1 0- 5 0 0 Okgf /cm^jSiaxiSi;, $Q,3ibfe 
?1^«3&0. l-10kgf/cm 2 ffifcTTj&Sb 
-fe JU D -X 7> i/ V - h «a©gB^l£*sBB >R * ftt 

*?.t:«f5i¥l 1 -3 2 2 9 4 7£tti«JR»3W±© 
-b^o-xr^b-h*^ #iS*#ig«S£fi£#i: 
*3*r«S«*&triI£«9&, 10~5000kgf/ 

cm a ©ffi*Tiaaxg^ s - Kn««fto. i~iok 

gf /cm s ffi;frT-caas-rax£fcll$-fe;vD-X7 
*>b— h«*ft©WS!l;&S!A*, *S9B¥2- 2 7 6 8 3 0T 
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fcfcs «r&82 0 0 0 - 2 7 3 2 3 9 Clil^iSCl^ 
U±*«««n«-A$||d« % fg2©i§£-g8Sfc#t&b 

fb£-B-3-feJl/D-;*7i' I/- hJgflS 
OBWS#, ttSWl 1 -7 1 4 6 3tliK<bS5 8 
-6 2. 5%T?S>*-fe;VD— ^T^U- 7-feh> 
*£*«©#«*lftfc**tr»«©fi-&to£, 
a^vNttSD£E^«*a-e©snsaaa^ je^araaf-ts 

Sai'RIS^ntUS. <* 0 4-2 5 9 5 1 

ltttiKilKTACSStWm.. Cft£ffi<*£*©|*|$|5© 

e. siiSE t a c mm a Mtt^n^ $ tix ^ a „ 

^rN 2 000-27318 4 £tt-fe;i/Ci-;*7<> b- 

miz Asat*± t -r br«#s * a -fe;i/ 

1 1 - 3 1 0 6 4 OKtt- 1 0 0 1 0'CXf$m 

ef©#*#JR}e«fcx 1 O'-l 0 0 ppmor;v*u±- 

0~ 1 2 0*C-e^jS*©#«3««>SffltS:tg-& 
Ut-b^o-^r^U-hffiiaSMIlSfi^fffiA'M^ 
*fe«W¥l 1 -3 2 3 0 1 7ttt- 1 0 

o~- 1 o'CT'&&*><z>$mx?ikmm^ 1 5 o-cjy.± 
t^c^bfcia^go . 0 5~2mmc-fe^p-^7M/ 

«©-eB*^-)i-»iau o~i 2 ovx-mmj&amtst: 

% b 1 $ « * ig * *I 3 -fe a 7 ^ 
^-^^S^«S8«i^feA s l5B^S^^'C^^5o gfcftB8¥l 1- 
3 0 2 3 8 8Ctt- 100-1 0 "CtJ»jai4'©*«?S 
M3R«2~5©7 , i';i'a-r!lgidafc-b;UD>-^ 

fta«Lj!Binbi8»bfc©%*»*jat*«-«-*ttu o 
~ 1 2 o*c-e^j£*©Mifflfie}s«fc:anr*©is^%is 

S» • #«RXS t s -fe ;b d 7 > u - h S»©iB 

W±8B« b & z n *> © -fe ;v a r U - h © 
«C^©j§»^Stt, *^fc*5^t*ii^tt^©«HI 

■c»fi,ttc^e,fflswsiaffl-?ga4)©-c»s. 

«SI«*»«at^©jg»fc:o^Ts ^»Wt*6K:l¥«S 
fcE«t*. 

SfiSI»©*l^tt, SftO-5 5'Ce-b;VD-^Ti'U 
IdUTiSI^ni. jg»lcHbTtts -b;i/a-^Ti' 

-b7«&*SB) iSiSti&hCiMI-C*^. *© 
&», tH^SSgc^fcflSJKS^asiiabTSsSs *©{fe 

•rsc:i:AWSb^i»-&tfc*. tfe^ a»cjfii#sss© 
Wz-tefra-zTi/V-b&^isbmaLx&g^ *<r>'& 

13, SPSS«« J EfcbT«SBtS:^iIT'rscri:Ai»^b 

3-;u«if©»»«KS?>*T:*5S?s b*>s*c*a*B 
©MJ!I»3~1 2©jc— 7-)\>s T h>*S^tt^.^^;P 
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bfc&«^ <fe©i§«£ (WAKT;V3-;v%^cD^Mb* 
fllfcif) &Sii;tinbT*«fcl,sU ^C^/Mbigaifc^a-lz 

©$£»BbT+#C*;vn-r*;r«>i/-hS«lire 
-bn-n-^T'^b— h©«fct s dffiffl^ft 3 t:5~4 0 

-*r^u-h©*»;j\ 1 o~3 0HX-cfe«cfc* 
SfcCSSbW 

Tc«wjt*. srs»iffiia©jfiis (-io~5 5-c) 
f&^Kisan^fts. ««©fcf**ffi^ *©a* 

ioJGI;M$C|®;£i*ftfci>. «*tt. ±>8aJI+e-b;VD- 

— ;i/&if©y;Mb}§»fc£:) fci&ijnbTfccfc^u 38»c 
^Mbisai* ^a-b^ d r ^ u- h £>i $> 

©£jg!«*J!ja*.-t <b «k < s W-*H«>Kutt:*» , C 
S« -te;WD-X7 , ^l'- h©*li, 5 ~ 

4 0H»%$£*x&<fc^CS5S1- SCfctfafisb^o b 

$g<&«3<±- 10 0 10*C (JfSb<li-l 0 

0~-30*C, S5,K»iL<li-100' — 5 0*C, 

**#£b<l*-9 0 6 0"C) fctfrSJ^ftSo 

\t, Wilts )l>® (-7 5*C) 

❖«!«Wt^aibfc7D>«M^J«t^fflSTS5o C© 
J:-5t:*fr23i-f Hs*d— ar^U-hi:***^© 

m-&vo&mttz> e ^tomm*. *H:iK5£;*ft&^* s ^ 
v^-s;-e©^a]©a^-tt, ^fflcm^un-^r^b 
- >• »J8©)«s« t ±« s o > mffla^tf^sfctofcEf^© 

H>«J}S« f * & «> t fcft* «k ^ i: * £ c 1 # 

i&g-es>So 

#8ffi©-fe;uo-*7^-h8MI*K$H<*-8-fc 

»fcs ws©^aia£etc: b&^a^MSr^H^jS-rs 

^il-C«^tf§So ftSHIKU:* a^«if»*bV\*J> 
1 0 0 0 0«C/sec#S8ftW«±PaT?*D, 100 
0^/s ec#ttffi*J&±Rrc<i&!>> *bT 1 0 0*C/ 
s e c*«|?fflW%±:fS-?f»S. ft*5, tfJ*Pi£«tt> tf*P 

* m*6t * mams, i: **s«& ^spaa k <om c o v \ 
t, ^ai*H«ebT*>?,««iw*^asg«t:3S-rssT! 
©SFiH-esyofcffl-efeSo <*e>c. cft& o ~2 oo*c 
(»*b<«0~l 5 o*c, <? e>tc»*b<»o~i 2 
o*c\ b<»*o~ 5 o°c) tana-rsi^ £«i 
mm*> tx -t ;v □ - * t b -> trntb* a am £ & « . 

ffiSfct. ®fl*fc:jK«r Sfe-ttt?*J:U S«*t?inffl 
bt*<tl>o d©B#x £E*&0. 3~3 OMPatcfc* 



<G> SttS^ 2001-1745 



»WIBtJllir*Ct*«»*L<s 0. 5~6 0»W?3 
tfB*K,^0, 5~2#©&f$ra©;ta}ft#!££<i? 

t»Sb-c*>«kv>, •£^ir^4>l±x ISt 

J: *) ®«©i1-S4«l* f S « Ji"r ^JW f « C t g 
•So H>Sii§»#«sfc: fe^tli, ^^©JSatcj:^*^ 
«BBSS*fflv>«di:* $ SSbV>. 

nwflE-r s ts^i«*5®i«-r * c k &-c s s . joe* 

^)^al?b^^o JaJt©^*P?g»^»C-PV>-CJ±. 1#BS¥9 
-9 554 4, 0-9 5 8 5 4, 1 0- 

9 5 8 5 4, CBifflCEftSn-ruS. 

*«IS©H2;uD-^T^b-i-sa ( K-7-) (DHM-e 
b < SUfi*n*Wil®*»t:ov^TWTCKWf 

a, &-rm&i5.m®u& (- 1 o~5 5*o -ctmt&m 

tf>t:-b;i/D-X7^v- h featHib^^^^-ip-C^JbD 
ast©««£s^u.i.ii-&i±> ^©asjn^ii^c 
fBLfetsntti-*. muz, ±*«E4>ic-fe;vo-xT->i'- 
MfciSJrabfc^C, flb©^« m*.&7>^-)\>i3.Z® 
>ffl>tommttZ) *«siab■c%J;^^b^ iffinyjHtijS^ 
* ^ ft -b ;b D - 7s 7 is U - h e> * fd£© * 
J5DilT*et<x =fJ9-S#©B5±K:*?a-C»*. 

ffl^-e-SilktfJif* bW *©»^ - 1 0~5 5*CT5 
V%1**i<P©S8t't'Cs •bJl/D-^7'i'l/-hSSt*fl& 

*se>»*t:iissnb-ct>j;v\u »^-tcj;b«^©}S«£-e 
^i&Mia * •» * ©* zHtomm jd a t m& bis 

-®»iB«ti:bt*>J;<> Slctt 2«^±©S«T!*«i 
* b<? D ©««E4in^r *> A < , 

*t£'fo©-Cfci:£l , >. 

*t:*ttl««S^rtattt, 0. 2MPa~3 0MPa©Sa 
ffT-C6 0~2 4 0*CCiD»*n2) (Sft b<fc£8 0~ 
2 2 0"C, ECS?3:b<tefcl 0 0~2 0 0*C V «%»s? 
b<l*100~190 4 C)o iamt, 0J*.«S5EE&S-e 

4><fc<«a 1 »»-e* < tu. »EE©fc»c«WEgs»5 

lMiflfe©^JHi»ffi^S-?'-7-)'>©lvrn-et)ot<, «rC 

St, cia&©l«fflAffi}g«+CnS{bIW**!*Ab-C 
3ffflfflSlf«f«i:b-C*)ot^o €©»^ -Kfb^JRi: 

mmt<oitmt5/9 5~7 o/sowsk, bc 

l±l 0/9 0~6 0/4 0#*?i:b^. 

z ft h otiatb&mt*® t & t? * « i^fc 
^ {effl*ftfc««E©*t«fiiv^^J.XTC^ai-r2.iS>5 
tffe^o -t©*!^-, - l o~5 s^ct^btwfftrs 

t«* s l*r;tt^ftT:i-'«i.ffiffS5iaS» J ?'7-/ £SCJS 

K-rfteit-etict <x sc»»i b<<i^*p*%i'©^«i 
*ffl^rK«at*^a3br*«J:u„ **5v 
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jte-rsfcfetrii, »Etts»»atMi5'f >#aa-ca 

■So 

Zfte.fc^Tli, 1 -3 2 2 9 4 6, 

1 1 -3 2 2 9 4 7 tttlfltf B*3tVCt*** 

(aaaffi) 

h<> aaaop-^iw ats 
i: l > d 9ft £ « -T i: * ffiaa-e *> ££&©« n 

fcffllifci,^, a*«, <EUC)mtN<lii:f0AI<) 

•tt**s4.S«KS«S:f#S*«S »$B8¥4-2 
5 9 5 1 19&H«) t tt)MUftfiafttttt*^X;P#> 

«BR«ftS»*»6tt*tBU ftaKaa*3S&&&& 

sai-rsss (09A«, usps2, 541, 012^ 

USPS2, 8 5 8, 2 2 9-5, USP9S4, 414, 
3 4 15, USPS4, 5 04, 3 5 5^M««* 

£©»3fc«»* 

utfc < (otwt. b^ 8 Hr/i/D— ar^i/— h «a©a 
acat&ttaafiiKtfo. l-ioo^m^-fH* 1 
av>e>n, s&fcttawaaaatfo. s~2 5jum-c 

&£7^v*4fl!v , >3c:i:tfii?i;b<ffiv , '€>ix5. 7-f 
;i/*©»£tt, 0.1-1 Omm#Jtf£b<,Sfc:iiO. 

2 ~ 2 nitfjfS b^„ *©«£, 53fiE*tt 16kg 
f/cra ! WT, £i>#Sb<ttl 2kgf/cm a 

StaiOkgf/cm' WT, *»C»*t< 
Ii2kgf /cirt 2 «TT?*iS-f aCfctfWSl/^ . 
5»aAtt, 5 y* h;i</mm 2 • hrtf»SK, 5 
0 >J s> HU/mm 2 • hrffS^Kffi bi^o 
•b;i/Q— ^7">U-h«a©ttail*-fe^n— ^Ti'U 

- h ss-tfaBM&ctta* 1 ioooo PWT-caa^ 

n&£#*?*b<, S(C»iL-<B5 0 0 0PWTtf» 
SIX, 1 0 0 0 PfiTFTJ&SC t^StcJ?* b<, 5 

* b < a v > e> ft s . mt a »- 7 x - * * ^ y-G * 7 s r 

#5 0um*m*.Z>8®\tmm2 5 Omm s SfcUH 
K±0<l*s«J5t-e$, £££1*5-5 0//m©JS&l**® 



«25 0mm s 3& 5 2 0 0*ttT*«5lJ*-C#, 
«ffi«»J8t©iSffi««£« KmitJdSfta. 

jwA-e*/asftfc*©-Cifc*;:i:#ffl£L<, «#?© 
«!C*7^fi«ffiffl bfc ©*<*?* L < 5.ixS, 

w&mmz* & o r %/ v - h n a <fb©-t 

;i/D— a#*©AB© lofc%jt6ft,-ffjMA4&©'i>fc 

D-^rs/b-hS:aja-rac:iit:«totK?*u (E« 

te®«3fc$©»^A$»tt'i>fc<&>>, 

•fe^n-^r^b- haa©affltefij©ttBm, ««© 
miz.msL^smttmm^s>tniA < , aa 1 o p a • s ~ 

2 0 0 OP a • s©«HKW«£n,*;ifc b<, 
3 OPa • s~l 0 0 0 P a • s 0#g b < , 40 
Pa-s~500Pa> s bl->„ fc*3, CO 

Bt©ffiKtt*©i&iEl3©iaa-e&tt»i15CPSJ£i**ifc 
V^, »Sb<(*-5~7 O'CCifc*), J;t3»SU<tt 
-5~6 5"Ctf&2>,, 

^ilCKIb-Ctt, «Att^B82 0 0 0-2 7 3 1 9 9C 

!2«©35Sx*icBig u&-fe;n3-^T-> u- h ^a 

Affl3S!ji*at, fe^lMi1fBfl2 000-256477C 
<fc S ffiffitt^SA* 8 m m WT© ^ifltf -b ;W D — * T >> 

u - h * u t aa-r s a>t*s * a * wfflt? # a . 
sfc, aasfti 1-2545 9 4ta2«©asa-fejn3- 
^r^i/-haat, aa»a©aM7-f;v^-caiau 
fc-te^a-^rs/u-- haafc^a^fr©*®^ 

h7^;vAaa#&a3tf a^a*^jf ens. 



9. ai£, SE#X8 

*ftiff©*;vo— ^T^'^-^aa4fflv^fc7-^;^A 
-h7^;uASiaars*sst5ftMtt, ce*-fe)vo- 

*£gaa#ftfcK-7 (*ji/B-^7->i/-hM) % 

«i«j©^as^©±c^-caji£ft, &mn&#tfi 
a * ^ y v -r-a <s«Hf l tt 4* e> ^ > ^ --ca a u 

T«a»U fi6vN-ctea^E©n-;t8fTJBjlSL«;»*tl 
7Lt#*5it)aT?flif«©ft*{c:##«{S. 
n-^»©|g«!«Ht©*i*^to^«*©g«(t: J; D 
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ttttttfflMttBtOttfc:* T3I», ffftftitJI* 

<»J£) 

* i\ um u fe-fe;uD -x r > u - h fcia ( j* -7-) a, 
y;i/"0 h*+x hffit: J; U-b;i/P-X7'^u- h7 
4 ;v A £ft n S K t , f - K 5 A * ft ttM > K 

JE8iI©f«-7'«, HJ&«-**»5~4 0 3 J; -5 

©&HI*, «l®ttlSt:tt±lft43<ci:A s »t U^c v 

^X\t, #H<f$gf 2 3 3 6 3 1 0?, ^SftffF 2 3 6 7 

6 0 3^ *B«Ht 24 9 20 78?, ?F 2 4 9 

2 9 7 7?, #BW«F2 4 9 2 9 7 8?, #BH$ffF 2 6 
0 7 7 0 4?, Jfeffl^?F2 73 9 0 6 9?, *nfflff2 

7 3 9 0 7 0?, 3SH«K : 64 0 7 3 1?, ^B»¥F7 

3 6 8 9 2?CD#^iSB*, ^4iBS4 5-4 5 5 4?, W 
SB 49-5614?, #98106 0 - 1 7 6 8 3 4?, 
«flHBS6 0-2 0 3 4 3 0?, !)#98BS 6 2- 1 1 5 0 3 
5?©&&$acaB«A«;feS.> K-TU, ^BiiS^S 
CCJiTF© K5A£&liM> K±C««Ef S-JliW 
£L<flH>G.n, 10-2 0-C©&«£l##S 

$ 6 CftlH 2000-301555 Kg3«©8Jlt*ift 
4aUffi^©ft»a>&JBWKttffi$tf^fc^©T# 

mmsofio. 5~9. om/#©«HK<fe *»<*»&© 

ffi±Lfcl»&SBt**ft&©«iaS!fflt;frSs-$>, «U8 2 0 

0 0-30 1 5 5 8 Ctaffi^ 

tt:± t«tt(C|f BB * flft «SS«ffl©^JB*«f*Cg5tt 

-raw©*®*, 3*e^+ w^c^owEnasi-f 

^W^MER* 5 - 1 ~- 5 0mmAgT?ff<^lliat 

Sft, *SM¥0 7-0 3 2 3 9 1 tliifckWRU-C:^ 
**©»«& H-T-CDWffiTC^- 7 *C~- 1 *Ct 
*t#U 'J y7-8B& F-7A©#ffTi»J&~SWll+ 3 
0*Ctc*t8U K-T-CffflET-CW^+S 0*Cfc:*t*$ 
bft K-^B* K-7\A.a»e)3£J*L«UiSe?Jfc:U 
£iiSJ£*S;#i£, 0 3- 1 9 3 3 1 6-Ctt^ttlS 

rtSifiS*, i!S§|-r*««ISaE©!Sfil^W±IC<»-o4.© 

£5%©-C<fcSo *&, #M¥0 5-0 8 6 2 1 2 "CI* 
AflHffit:** £8TF L/"TS5fi t) Wit* fctHMHIIfciSH 

■c, tt*tt#ttmettr«AttMettb?*MN* 3 o 

- 9 OK«%^*#ft«EjBE^?S^BS«*n-C43 t), ^58 
8962-03711 3T?tt@Jfc#tfl 8~3 5K«% 
t&O, ^fUl'i'Bf'f KJR*8Etfl 3~2 5H 
«%© H-7-C, SIBiiKtf 1 0*CWTO*iSM± 
caaS-T5-fe;vn-^Ti'P-h©i!iS*^tf 6ft, * 



t#B8¥0 2- 2 7 6 6 0 7T?«:-»M Kxyi?® 

BB5 5-0 1 4 2 0 1 CfcitS-fert'O— X7">U- h 
©2M6«*7~3 0SI%l:^fl'>i'D7-f H*« 
l>& t-71trt> K«IBC«HELT» ttJEftSAUAK: 
3 0-4 2"CC&a.fc-5Cira»rU *02J>*< i:t 1 5 
8>IHKfflSt:«o«a, 2-111611 -C© 

«fc S 6fi^SA0ft{fc-C 9! fcf * 0 2- 

2 0 8 6 5 0T?tt^^tt/M>y-*|^]p«tSei5t:-b 

«[i:bTat3aitt^) < };^^U 2«J-ii±©«Sc©-fe;i/o- 
^ r ^> lx— h iSSratiE bt * J; ««©-fe ;i/D— XT 
^u-h««S«£Ji-rsa^, ^iHSJ^©^*^!;: 
IfflliH * R^r Ifttf ft«K©S!tJEP ^ 6 -b^l/ D -X 7 ^ 

e>7 4 »Aitt2il,X$ m*.\mWW6 1-15 
84 14?, fttomi-l 2 2 4 1 9?, <®m*l 1- 

1 9 8 2 8 5?, fc£KSB«©*a#ai/6-e*S<.£fc, 
2o©at3ffiP* i e>-b;vn-X7'->W— h*^&«tffi-T 

«SBS6 0-2 7 5 6 2?, ^BBB6 1 -9 47 2 4?, 
#MHS 61-947245?, 1t5IIB 6 1- 1 0 4 8 1 
3?, EfWPa6 1 - 1 5 8 4 1 3?, #M¥6- 1 3 4 
9 3 3?, tta«©**-CSIJfi^§5. *ft, «fMB5 
6- 1 6 2 6 1 7?C8Btt©W«fiK-b;i/D-XT£/U 

•e-a^ji^, ■?©!«, <S*iK©-tz;i'0-X7 , i'l'-l*ig 

J;v^. JSCX, ftMBB6 1-9 4 7 2 4, «H 
B86 1 - 9 4 7 2 5?Cg3tt©^ffia©«»A s rtffl!l©® 

S8l,>ttSfc2{H©ati2nS:fflV^, »-©SKJlnt i »3 

fc& UT^ftfflC»x©mffiS*ffc 5 £i: T?<*!), 
;wA*#«-r%ci:-e*<fc<, W^.W#&BB4 4-2 0 

2 3 5 ?C8B«£ftT^ S, Miit3>-fe^o 

-x 7^ u - h wmtM-<ammrtt *) «t v\ l, m* 

«©-fe;i/P-X7'S/ 1/- h«»c«S6*^f&*.5fc«>t:, 

fif3t5ffl*»«-ett, «ias*7-r;bA*^t-r8fttot:tt 
fls«at?i«*fift©-b;pp-X7'^ u- h«»&ffffit 
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fe. £©P&i:L^ «j$©-tr;i>D-7 7^u-K8i« 
**ttClfre>«*1- fcCfcCJ:?),. S5*5ft©i8i££l?0BS 

ftfcStt© 7 <;va 5 ftJPtt 

h. ifiX § fee 

#SSM©t§£\ rtfiJ£Mtl©ffS«i#KI®£<*;ft.fcv^ 

l < \tm\ifi±mm<o 1 ~ 5 0 c 
£L<^ u<«2~3 o%©»£-c&s. ;c 

tfx 3JIW±©^atjffi©ti^«i^«3E^«:t:gjU&Jii: 

»aSS©»^x tt&eTOMk «j1.«RJR». Wh^J 
«©as*ntii8f£#a'a;2.-b;PD-x7'i' u- hig«t*^ 
SSffiLt, «««iifi©-b;wn-^T>>u-h7-f 

^>«t^^fc«B8©H2;VD— 7,7^1/- h7-r;vA& 

{fszfctfffi**. mii, wupji*, 7*>«ic£ 
<s XJ±x^>Jl©^tc:Aix*c:i:Aiffi*5 0 °na*J> 
x^ainiRffi »± x * >« j; r> <k> 3 r m k # < v a c t 

m«x*v»c(e»fttt©w£»j&v/xi±»*i« 

$**-li-5^i:t)»*b^Jfi»-C»5o Hit, 

a»-c & »attM& y;Mb <* * s & » c> 

ial-?iCi:*)>f*Li,>. ^%>Mi:=irJi©TsA«R* 
■aWt*ft<s ^*>I®TgJ: 9ar«©TgaM& 

v>;ii:##3:Lv^ ataEK©-b;vD-^7 , s/L'-h 

^^>»©*5K* s =irJi©)|iiS«^t)*i'J>*v>^i: 

cjfutuf sau -B£JB3smfc±£SitJ!ii**i.;fcK-7' 

47 , l/-KTitJ**H«Ta K**-7*l/— l*fc<fcS 
;io flnflE^-r 

s*a. ^zxmftz^im^i>Vt^m^tiX^ 

©#i£ (tflAtf^MBBe 1 - 9 4 7 2 4^, ttHBB6 1 
- 1 4 8 0 1 3^ ftl»¥4-8 5 0 1 1^ #H¥4 
-2 8 6 6 1 1^ 5-185443 ?, «M¥ 

5-185445 ^ 4tH¥6-2 7 8 1 4 9?, ¥M 
¥8-207210 ^fcffift if 1 13«©^ffi) L 
<fflV^*Ci:^ai^ m^5fc&©i*^©»^4#I* 



«© F*5« i: HtH©*** 5 *! h % <> 

*ttffi©-fe Ji>n-7 7 l/- b 7 4 )\> A SSJM-f 5 © 

a ^>mm m\z * o t nm±± «f £ nfc * *■ > u 7 i 
■fe;i/D— h^-f jvA©KJttffli,\^naia 

Kt?*)«fc^^<. »*L<l*l»X«2S-C*ao 2SiX± 
-1 0~5 5*Ctf»Sb< J;»)»*L<li2 5~5 

o«c-e*a. *©»^, x.&<ot*-xwwi— e* <k<^ 
tt> S$fiEifi«f|-cmS8©SK-C»ixliJ;i>o 

> h D-;VbfeSti*:*^;V h*7 A© K— 7SSJSffi 

©s*tflin;*aats^*»gi«i*-a-t:^ e^cfc 
<D*ix^%&i&<omi&&.TX'$>ixim&X'b&^. u*> 

©<E^i8«t©^<t »5 1-1 O^CfiuISCfiSTS 

ft, ttff H -7-* IsXttmtZ Z t ft < *J ^315 
ii-&ttC©Kt)T;ii«:^ 0 
(5£«) 

*fetR©-lr A- n t U - b 7 ^ Jl/ACKSlgC 
*5(t5|g*ftffiStt4 0-2 5 &K.7 0-1 8 0*C 

i e o"c-eft«£*u *©a^si»iaKs^i&s?8ja 

e>ftT05o fel±©*i£H:, ^&¥5- 1 7 8 4 4?& 
«C|3«ll* J S.2>o ;©SSCJ;5^ ffiii^f>*JglStD 

*T©Krra*«iS8ra^i: ±mi£x ft s . r « tsa 

±**D7^ jWA©S@igJ««li2K«%felT^ ItO. 
4jt*%jy.T-c&l)Cfc^ TfS^tttf^*fft7^;v 

«fH¥0 7-l 0 8 5 4 7TJtts ELBA 1 5~3 5H 
»%©K-7©teJ»(C*Ji,>r, 7^;i/A+©}fft«-%* 
X, 7 4 ;UA3!SiSK (°C) SYitLr?^ ;v/>*|g« 
$Hi-*TAC©JSii?&St{coV-.t, 2 ogxge 0©l$ 
Y>-0. 5X + 70> 0gXg2 0©i:#Y>-6X 
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+ 1 8 0 jPSBIfiSfVCtS *), -tr^D-XT^U-hOU 

fRi±-r«.c:i:^ SfcftW^O 7- 1 1 2 4 4 

fcfcyc, XfcYtf«T©fll3fc«ffl#«K©»l»;!mfc: 
MU 0<X<2 0©i:gY>-6X+ 1 8 0 2, 0 ;g 
X£6 0©£:SY>-0. 5X+ 7 0T?<fe>K aJStftf 

#MHB6 1- 1 0 0 4 2 l-?fJi-fe;Wa-X7'i'U-h 
fcWBB^PO 8 — 1 1 83 7 8-Cfct-2 0*C-+2 3*C 

©9iasiSfflMKu:j>frs«^^o. 3jy.T> bu*i i 

5-13 5 •©■fe;i/a— ^ h 'J7"-bT— h7-r;VAt-p 

v>-c> 1 5~3 5«*% H-r«:te*»aaacT N 

3I83§KW-C> TC#*3W©&E8)£fflSToC*fL-t 

to - 1 5<T<To(g*asis-e«e*ft-r5ttw* s M 

^HBS6 1 - 1 1 0 5 2 O-CttH-TWaHEStl 

T-fe^-hoH-T-ssitaEu ^asctoassatJisaj 

UT^S. *$BS¥0 2- 1 3 1 1 7 4t?tt5 0-1 5 
0*C, S»3~3 0m/s-CJiMI£*$^ finlftn— 5 
-•C^eS^J^lR^S^^SS^a^ *fc^H¥0 4 
- 2 8 6 6 1 lT?tt««§X|itCA-5flS«r©aS»iSiJ* 

#77>(E#$fla+ 4 0*C©«6Hfc|£flr U *>o3*Biiaf 
*»<!|XSW!I©aa[ < t t) 1 5*CJyJ:<K^-te;H3— *7 
*/U-hG>gimifi. #BS¥0 5- 1 8 54 4 3ttt-fe;i/ 
D— ^T^P— h 0*CfelT«C?frl31b&&« 

jgS9# 4 0 H*%Jfel±©»£IC:fe^T 7 ^ ;V A«ffiU 
(3 3 0 cmei±©rtifC©S@IStf2 0-CJilTC 
tfiPf acifc"^ »iSn-7±©S«ififc*l»±D-7i5t 
#ftSS©E»M*E-3fc-fe;vn--;* > >J7-fe^-h7 
^^©ffifcMtt^fctfM^stvtis'K cne>©tt*B 

n -7. r ^ V - h 7 -f )\> i* C -3 V^-C § 5 o 

1$M2 0 0 0-0 0 2 8 0 9T?li^fli«Ji^®C 

»K **JM®ttfexa£*tt**iiajK«3 0~6 
0 °C icltM * *X if *> IB(Rll«^fiS4«#t» * * -T * SR 

h*-aWxs-cSSC«3iTfg«,i:fr*s»3, ftKWO 
4-00 1 0 0 9-ei:t&Ei!lSi:»«fl-*5S*81?gU 

ft&BBSe 2-0 4 6 6 2 6 THHzn'O-ZTi' V- h 
4*J«BI^ 7^f^A*i3Ef***V'5:oSa©*^J«SPt 



■y;i-A©te**£fc:J: OBttefeACo^Ts $fcft«l¥0 
4- 2 8 6 6 1 1 1 , &2te*££Ve&$S«lg 

ffit©3!S®&j«# 1 0%fet^ *>^Jgffl3lBiB 
g£«5*l8;«g.fc 5 1 5"CJ£U:<£< U «*?8«g£:}3 
V^r«©*ffiSS* T g*> 5> T g + 4 0 -C©J5BIC*i 

8 foo D - LrH**** % A ft 7 

8W¥ 1 1 -2 3 5 7 2 8 Ctt, t> 'xTWNHftttMtxa 
©ttSffiK-Cf^T-ffiSiAisU ^©f2«A^SS« 

i o *fetiiii©igSBs *ne>©ia-e© 

JRffi*Sa*Sa= { (A-B) /A} *100tLfc 
BSk Sa£5tLTte«»i£CD-tz,iUD-;*TS'W-h» 

O^KKc>-o*«JR-C**. ifcfcs «fM¥l 1-0 9 0 

9 4 2T?a^JB^*<pe>9J«m#^K*^-r©W© 

mmtt>*)\>a— ^7">u— h©«iffit:Mbx «>3i7© 
w«t*-;nr *s*fna^*''a:^n-t:v'2).^5i¥i l 

- 0 4 8 2 7 1 JHJ«*nS«t^*f**«5 0~ 1 2 

#**«1 OttT©B5;&-eaom8»ic£ot<?x7 , fflia5 
B<p€.0. 2-vl0KPaol*S#4n l :tl:J;-5 
tfelW^lx, 5 0H«%Kl±f «KM>*>-C«fiM«« 
m«6*ft-Cx 5ft»«Rt6«3Br, A7^|o!R(C < fc%7 4 ;VA 
©¥Stt^b*E6±b-C^i» 0 «fMl66 4-0 5 
5 2 1 4-?i*XQC£«a&#;^ ttMnigtfaUEBBM 
1 5#£lrts efc«Ua©*(fi]tf^J«$Nrf*:3i#*lRl«!r 
*K^»^&"C, &M&ft&mm-h i tttM&# 4 0-8 
OSs Cffiiai^ffi^SmmHg^, ««iaffiDi:^« 

*«S«S!K4ffl v% tfUil S tlfe -b JV a -7> T U - Y 7 

*fcv#M¥l 1-0 7 7 7 1 8Tli5 : ->^-T?B««p 

is, p*:§fcbu^ms a^^-^v a^ its mse.&, a 

H(STKi±&5t#r**©-e<fc5c^B8¥l 1-255 
3 8 7-eiis (e«Si©^ia5S*i:«S-C#IJXSffl^B 

■C#5ft«f5rfcSo«rM2 0 00-23940 3"CttM 

KW©ae«f«*xj!i«i 5^xgi 20-e, 

aS^**« e. *J1R L fcSUSHMKBI U fc -b ;v o 7 
u-h7>f;PA©8Siii*iS»cB5t%4)©t?*t)s WKH 

h JCO^-C©9g«»StS,«o Wlffl^ 11-21673 
2T?!i TAC h'-7*&^ipfciftffia!©:&H£8tt: 

±cwt*i», E^n^^iaiStfK h*-7*c«ffi-r 

S±«j«©«jSi«t 0 0 . 5-5 5°C®<, ^oatiSKD 
-tt**l. 0W±3. 0WTTJ**-fe^O-^7^b- 
h7-<;VA©»»T?*t)x ^«J5© K-7*W»=«^y, 
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&8.ZMm\s-tt&Gj-C%>2> 0 &MWl 0-0 0 6 3 5 1 
T?te«SJE«iHJIia-C©Mfc:, SftttHKtf 1 0~3 0°C 

©ttass&j&af a t a c©»isre<& 

S&C*&x*MHM 1 - 1 2 3 7 3 2 Cttfc&^tf* 

1 3 0 OK«%WT(Z>a»T?«'i>$* 

1 1- 1 3 8 5 6 8 1 n-;v£ 

C&*te*xg©«*$i&K&iigfc&fc\ K^i7Sil$ 
iP n -;v 4 # 3 El L * # »33S U o o ftW * a -b » a 

h*f#*Ci:A*-et5<, *fc*#l»2 0 0 0- 1 7 6 9 5 
0"C»±2iiL±<0H7^rn-5-i;, *R«D7U— n— 
^-*»*>)&S«;«xfl(*3-e, -trJl/O-XTi/V— 

2 0H*%KlTs «HiSfiEi s 8 0*CK1±, -7x7 
Pa-it** 1~ 1 . 0 5,M!i&jft©)-'7-f7n-7- 
aftiSSS:*!** 1 01x.gt/m&L±x-3b<0, 7>J— D-;vi: 
©&&(i4l3ia£ 1 08>W± k-fa-feM/P-^TS'W 
-h©»«KRU «WJ, RLtofclMUfffcBM*©* 

■fe ;v d— 7 > i/ — h 7 ;u a KiSffl-e § s * ©-e * 
(MB) 

^*S:f§«:A>e>»J«^©«i«xg7?tt, *&©&l6fc:j; 

araiiifiRta* 1 ;*^ <&a<> d©is«aa:RrtB^SB>)ffn 
»]bft#?>«e*f Siii:* 5 , &*±a j -5.fc:7-f;v.fe©¥ 
Etesasci-^-etf^bv*. c©^4>*., fll;t«, 
#58636 2-4 6 6 2 5?&«C^3ftT^S «k-5fc 
Kf4lM^tt-»01i*i*«l:i' 'J 9 7"0 . 
*7©t1iRR^Raboo|fc*S*4;SrtS (-r>*- 
#5*) ##i;b^. 

JRftM 5 ! 1 4 - 0 8 5 0 1 lfcfcttS-te^n-^ri/U 
- h K-7*S 2 0 •CJaTttfrai bfc&JSSJSttCatiS 

u*sEHb,*jRb-c%*t sPstcsajiM ok«% 

tt±0«*Cian- 7-©«®#K#2 O'CCfc^ 
X 0mN/mfelT-e»i»a> <*?> 
fcRfW¥ 11-090946© K-7-£&H£8flt± 

fc«ftjgL7.<ji'ABj£-f axigi;:*!^ 7 4;uAtt>© 
*S«tf 6 0 MXKTfWrf S 7 -f ^ A 
#6M«K*X11, *b-C*J£ISofc7.f;VA* 1 2 0 
~ 1 3 5«C©aS-C4^Jil±»5a3it«SHii*a** 

•b ;w D — * 7 b - h 7 << ;v A it "T S SK tt"W 
*^h*»e»SiJK-r*RF^-C©«g««C©*CJ: 



tj©^;1/ h RBttX^ettftiMEflsftt- § SiSiS-Ctt, 
MRbfeRs ^JVhfc K-7W»9tl/*lX &©«S»I 

S t Mil- 5 * t W A 5 CI* © ■> x 7&K ,2&X- ft 

5A±t©«£*S£i£t;:<fcoT*«fc»K K-7"«IB*6 

mm 

U»±, «f»B6 2 - 1 1 5 0 3 5^ ^M J I 1 4 

- 1 5 2 1 2 5-5, ^Msp4-2 8 4 2 1 1^> W5a¥ 
4-2 9 83 1 0?, ^Iflsp 1 1 - 4 8 2 7 1 

©*5^fi^»*WT-Cft«>C:i:4sSf* LVi„ 7 4>Uk 

All, ft^ciflia-cjtt^-s-acittf-cgs wtiga«« 

— 5-©JS««:WSSUT, 7W , ;VA©«iJ^Blt)Jfi««J; D 

*> 7 -f A©#gsst 0 jaa©#«j$ < f S i: 7 A A-AI* 

5£#$tl*« 7 -f ;VA©tU45 1 i'^— "CfiSJ^b^iC&tB 
jSb-C, 7 l V^-©rfj*«!^ti£lfSii:C < k-=.t't)7 
^;bA*3ffi#T?S*. 7 .OP A ©«;«&£, M#fi»«ffi 

ttJif*) fc-C$5o 7^;i/A©Jg{*^ (tu©R$C« 
•fSHE#CJ;2>18JlDi0-ffllt*) tt, 0. 5~3 0 0%-C 
tb^bZ. U<> * 6 tctt 1 ~ 2 0 0 %©iS#*«Sf 

$u<, 1-10 0 %©®#i«*f * Ll->. 

V-Y7 4 ^A©3ffi#l4tt«JI«ffi»'s©rt5ffl*«!t«C» 

S*sJ:V«»lbfc7V;i'Aftj|#f sxs*j8«, <feu 
<iia«su-rfi i dci:'cjajat5c:t4 $ »*L.<s 

«*»± 1 . 2«tt± 1 - 84»WT"C»*C i:* 1 *? * Un. 
*fe,JE#»4iaTfTOt*A<,#S-Cffra-C*>A^o 

jE#3SBSIi 5 %/&~ 1 0 O0X/»t**Ct#** 
1 0%/^~5 0 0%/&X<&hZ£W» 
*L^. JIEffffllSttS 0*C~1 6 O'C-efciU&aci:^ 
J?*b<, Hlctt7 0*C~1 5 OtHWCU^ ^C8 
5~1 5 0°Ctf»*Hr\. J2#ttt-hD-;PS>SlM4 
/*J;V^W5»ai (lRb-^-«) . aak:«fct)fTd 
3ttf»*b^« Sfcs fflS©£5-tx*i6«>*fc«6t:tI 

n-;vS8ffitt (L) i:K(fifflM«©7^;vA«i (W) © 
tb-CftSL/Wtf, 2. 071S5. 0-^**c:i:As<if* 

h7^^A©^5X(e^iiSC«tt) 2 O-Cffi^tt^fe 1 



ttrtfia#? 8IR13-01 



( 29 M) 



LTB^Jfflf « ^ £tf b^o 

«cD^«)k:ffl*^Ji6^ia5p8- 1 34336,8-2 
59706s 8-32538 8 tffitt^ftTV^J: 3 

p -x t 1/ — h 7 >f ;i> a t> zmz & *> «t 

p Z^f > a >3 > h p — if <E#ggfc b * 

^^^O^V^s^ttO . 01^5kgf/mm 2 tfe 
»K*!)»*L<ttO.O 5-2kgf/mm J -CS«io 

¥»/«»/to»»*^tt|»IH»«2 6 8 3 1 
2 2-2 6 8 3 1 2 4*fcE«SftT^**0**ffl 

*tSflte>U*±#& (BMHfe) cD-fe;i/P-XT*V-b 

5 0 O/zmfcttffl-Cfcbs SIC 2 0-3 0 0//m<D 
«SB#*?£U<x WC3 0-1 5 Oumommifi&blfr 

* hBHu #w *&©»baiuBE2j* Mxa**** 

U ± © <fc -5 £ L X » 6 *x -b ; w d — * 7 > U — b 7 ; 1/ 
A6D*B«0. 5-3mtf#£b<> £D#£L<{£0. 
6-2. 5m> <**>fc#i;U<fcJ;0. 8-2. 2mt» 
&o «SttlP-;i/*fcb 1 0 0- 1 0 0 0 0ml?i§ 
»*0**tf*L<* <£!)i?f- L<ti:5 0 0-7 0 0 0m 
T?»tU<S6fc»*L<ttl 0 0 0-6 0 0 0mT^ o 

jP#SL<* iBtt3mm-5 0mm> «fcD#£U<tt5 
m— 30mms ffidttO. 5 — 5 0 0 jt/mtfc On «fc t) 
»*L/<ttl^2 0 0/zm*CftSo CtlttM-»L/-C*>^ 



i o . *asas 

Sa^hfix 1 0" 3 -2 0Torr^fiE^^T-e*5C^s 
^ P -SfcB> *ftEE y P -KB* C J; « * © A* * 0 ^ 



<B> &ft#* 2001-1745 



w &nsocnetts«i«^58¥6 - 123062^, 

1 1 - 2 9 3 0 1 1*, Hll- 5 8 5 7 **fc 

^ p —x t ^ b — h y 4 )v a cd*s nam t * z h t?> 
r^xv»4*«*t:*5UTi*ffl»r*«a©iiBt:cn 

B+fc^*X^ft«tt«{**BXU BfiifflfcfcJIOfcB 
ffi*HHin"r*»fc:j:!K B«*«r9XvBj8S*Bffl 

ra ic y p -bb s ff to * s c i: t a o mm mmw n z z c 

*X *>^SlE^P-iKBCJ; 6*CDA«»* L <ffl^6Ji 
^'J^bX ^X Mff> -Mltm*. t 

ety£* x *• ^ ^ 7 ^ ;v uo>mm tft*-e # ^si^ 

&B^±tts ^k*l> -BftlUB, tK«§1^ 
0 OkHzttTW* L<«^6hs ck D»^b<<i 1 

kHzWi okHztiT-eiio cn^o^p-st 
t:A*r*X^»BK:tt||ffiT-ecn*ff 5*Bks * 
SIET-C cn^fT a « o ^p -BBfc <k «>*^ 

x^XTBBawifc^rtt, *«j^&««rjec*^^ 

Tz&>\Cs ^©SHa^O. 005 — 20tor r<D«6E 

B**±tf* K ttft < XEEB^XUAAff «BB 
ti^kWSU* BIHiB*±fcf1-tf*i:-b^n 

5 c ^a£E^T? X 5 X vfifcB*fT 5 d -am 

^^sa^^tt, K*C»B*jBc**«&ttK:'vU* 

* 6 0 XJtt±*T»tt#X-C**« 
Ct*^fc»)ejfettB*««*LftV^ 

KWBTf ».BIHIB*±H , r SX 

asiff^a^T?^, /i^A«ttfeBire79x^« 
B£«*««*ea, ±iwt«wit*fL*i»c 

^©flb^P-j»««fl,^tts ?Ra^?F^3, 4 6 2, 3 
3 5*> *Ht*«FJB3, 7.6 1, 2 9 9*. 3ieg^SF^ 
4, 0 7 2, 7 6 9*#tf£S#fr#8 9 1, 4 6 9* 
WBBt»«*ixT^*o BBJIHfttfXlBjftftttSH 
M»t:at?y3ixy^at»«:e»*«»B»3i**»*C 



tt^sia** 8 1 R 1 3 - 0 1 



( 30 M) 



SgSrtCfBtl-smtMi©^ bfcftl?Sig5 
9-5 5 6 4 3 Q^tm^btlZ* tfcHSJ'D-jfca 

£4 8 0°Cfc,±l 8 0*CJiiTCUtfflt«fil,S&fi : d<Kr 
£186 0- 1 6 6 1 4<f, 6J$jg-C*S. ^P-»* 
$&3II8©*&lSttO. 5-3 0 0 OPai'ff^K, J, 
t)»tb<«2~3 0 0Pa-e&3. *fc, *EI4 5 0 
O~5 0OOV«Z)fl8*»*f*b<s <fct>#£b<fcfc500 

~3 o o o vtj*s. ffiffl-rsMaM^fiUix e*i»*> 

&fMHz, J:!)0SKIi5OHz~2OMHZv £ 

&t»*b<« i KHz~iMHz-e<fc*. tkwm& 

J£<4, 0. 0 1 K V • A * ^/m'~ 5 K V • A • £■/ 
m 2 ##*b<s <fc»3ftft b<t±0. 15KV-A-* 
/m 2 ~ 1 KV • A • #/m 2 -e*£o 

Bg4 3- 2 6 0 3^s ft&IS4 3- 2 6 0 4H5, «r&IS 
4 5-3 8 2 8^83«©ffi3;5i&lc:,},-=>-tfTfc>*l5© 

#.*!©$:»;&* 1 8 0-3 8 0 nm©BBT?».S<fe©Asj!? 

*rs/i'-h:7-f;i<A©siBa&#i 5 o'cmmzt. 

3 6 5 nmCD*E*ffl;ff5>:r&«ffl-f5C:i:#-C§ 
*.fi!l»S#&Si:&n««*ei*£tt*#2 5 4n 
m©<£JE;4cffl*rA»»S b^. *fctf\/>l/X*.Y:r©SE 

■c»*.i!iiS*«cHb-ci±SDi3ffi***( t 0i«'>«ir-fc;i/D 
-*r->b- h v -i )\>ktW&mmto&*±\i-fa±. 
tiif, 3fe*©Jfiflnfc#v>R?*.>VA*»*fiu SfcBS 

<%Si:^-5l!5H* s ««fef tS-oT, 3 6 5nm&£ 
ft&tt *i(SBE7kffl7>7-Tf, JMMfi*2 0~1 0 0 0 
0 (mJ/cm 2 ) #«k<, «fc!)#3.b< 145 0-2 0 
0 0 (mJ/om 8 ) 1fc5. 2 5 4 nm*iiSfitt 

ssjE7k®7 v^ea-frcttx flaar#* ioo~ioo 

00 (mJ/cm 2 ) #4,<, «fc!)#£b<t43 0 0- 

1 5 0 0 (mJ/cm 1 ) -CfeS. 

Wc-fe^n— ^ U— h7-f ^Aro&Siani: bt 
3D*tt*«IiJl*>#*b<Jll>«>iX, fS&BS3 9-1 2 
8 3 8*, 1 9 8 2 4** #581184 8-2 

8 0 6 7^, #BBaa 5 2- 4 2 1 1 4*E«W©iMI# 

acfcotfr-scktftts. =in:>-s*fluiR«i4, 

P i llarttHVUy fXr-h^D^am LE 
P E LSJ£ffi*&S*»s V E T A P H O NS»SaH«*S£flf 

^ a c t #t s * . jasiism^t ©*£ECt ff 5 c t 

#t#5. j&3ll#ffi;&St*Jf«Rt4, 5-4 0KV, i t> 
S?£b<l41 0-3 0KVC»Dv tt&tt&ttjEactttf 

»* b^o taahRmftD-jv®^^ v raw? 

0. 1-10 mm, **>#*b<ttl. 0-2. Omm 

-»-©±*"C«WIU toS*l4, 0. 3-0. 4 K V • 
A-fl/m 2 , *D»*1/<I40. 34-0. 38KV- 
A • #/m*-e&£. 



©SfitS^ 2001-1745 



HC4;3«BI^©»SJ4i£tt&R*S£tr:/?Xv 

^3©J4#7,/Rmtt*0, il^JE*<fiJ6^-S»A 

I4g«i*-i5 1/6~l/l 0,S?i-b< 14 1/7-1/ 

1 4-1/2 2, S?gib<l4 1/1 6-1/1 9, fPrfi 
#*/2»3,©»#l4 1/2~l/8, *?*b<!41/3 

~i/7-c&s<, ^«saa*tt i~5 okc 

al/m 2 ,<fcOJ?*b<{43-2 0Kcal/m 2 ©« 

©BERJ4 3-7 cm, «fc b» * b < (±4- 6 orattJ 
k*vwt-*— ©>:x;i^#i4, 7U>^-7— *t(* 

x> <gg) ©';*>*$, #a*« (b*) ©^jftM^ 

ftsS, **KS!I (B#) ffl^*aa^7^SCtf**bl,>. ^ 
jttjaac 7 -f ^ if # 7 v -?u — ;n±*S 

Sn-JH;*!), ^2K&jfibT*HSU »K20~5 

o •c©-£iaa-e*!L3i-ra©tfj;w 



»* b<ffl^e,*tSr^*'Jift^ffiaS:««WtcBi^^ 

{c««b&«, KffiSf^T^lPb, 7jciSfebT:$S«frstr 
-f •i';i/Tjffton5ii:3!i J »*bi->. r;u* bt 

bils imUMirXD^mmiO. IN- 3. on-c 
*SCi:* J »*b<, 0. 5N-2. 0N-e*5CkA' 
c*t,K:»*b^<, Z^*'J«t«Sai4, SfflM9 0*C 
©<SB* s *?*b<, 4 0*C7iM7 0*C#* 6tcS? * b^. 
«?t-ja9:Ctt***n, b*»Sgifc:Ktt*«fa*jiJl^ 
-a-fc&K, *gfebT^Ejaabfe-b;vD-x7 , i'W- h 
c©b#, Kkbta;«ffi, am, mk. 

ftliO. 0 1N-3. 0Nt*i>ii:AS»Sb<, 0. 
0 5N-2. ON^SifctfS&K^LK #&fflr 
©-b )\ n r b- b 7 ^ ;u A *flS*«©ja^«att 

i:bT««-r*a^> fi^)KJi©«iiif±©tgA*«», a 
>fttr) si^btfflwtJ;^. 

(■fefl/D-7v7->l/- h 7 ^ ^AC^fllxm) 
#K!2 0 0 1 -2 6 6 0 1 ^S3«lC«t2.i:%jSi4©«fc^ 

*5V^t:t.jlf*b<lli6t^So "TftlDt., 7*1* MIR 

-^r*y-bjB**©^«j«»««a>**» wets* 
tfittta.a^csjfc^fflxKass o . 1 s«% 

1^±18*«%*SI, Sf*b<t±0. 4- 12**%, 
<fc t)»* b< tt 0 . 4- 8**%,S b < 140 . 

4~5**%fc:ftSJ,5fc:8ifi* H«I©S« 



ttrtSSS^ 8 1 R 1 3 - 0 1 



( 31 M) 



rzmis 7k«K* j *fgu<i*o. i «*xw±ei± 1 8 

<fct3iiftb<ttO. 4~12S*%, 
t*?*b<te>:0. 4~8m«%, #£#i:b<fcfcO. 4 

~5ft*%fc:fc*ct-5CSifi-r*;:i:*wa;bi>. +« 
ami*, »f«»**sffl^>*»««tUT2ic*a^ffix 

©*§£■ li^fBfljCaiKttftfS b < 1 0 ~ 4 5 M%, 
«fcti»Sb<l±l 0~2 5fift%-?fc«o "fftSJfcb'T 

* bl^a 

•5. 4'«JaStt3 5~8 0«C, #&b<«:4 5~7 5"C 

-efraciii**asb^. 

£ft&©#»T5f»6;h,fcII{|uD&B:ii*;v=¥-l±, r& 
h,©S«8kJiSfflj CJ77-fXtt 1 9 8 9.1 2.1 0 

crate* *e*MA& aajftiSs fc^iw* 

SK, zk©8«lfc**5~9 0° , SC«:5~7 0° ifi 



1 1. Tm>) • ;ts»***r 

{b*&S«:b£©t>, MHsfl'O— h7-f JVA 
jt»©3tfflSB,Jl* b&&> fcS<,M±»iB«13:ttL-e, T& 

a *8ftitc©±ic«ii6Ji*^f zxmtw 
Tmmomi&t b-r *a*©i*#fT t»nr* o, is 1 

HfcbT Settle «fc<«Hg-ra» (WT, T&SHJii: 
n&f) *8ftW, *©±C*2»i:bT«tte»i:«};<&* 

Z&m$n, TffiMJ&*tfcffffl«£S-e selector 
^S?ftS*ttS:3iJ58b-r^sa^^^. 

n 7>s U — h t bt A ;l/*3r ^ ;V-fe U - 

fc. KD*->:E?-;Hr;i/n *„ ^-.y^ 
^tfyr-i: b-cttJgto£-;i/£*r#M£-#, ffi<bt:= 

ST£lfSl«THi, «*K«fl3l£=A\ « 

fb tc- y t* x y x ^ * * 0 ;vgt, r * y 



(Q) ftttg*t 2001-1745 

{**m«JS*4i:-ra**A{*«;Jte»ib-Cx #UxfV 

-bJl/D-^, $?©# ij J7-*L<li* W-tt if 
So E.H.I mme rgut, 

Polymer Handbook* IV 1 8 7 - 2 
3 1, Interscience Pub. New Y 
ork 1 9 6 6fc£lCg¥bW 

£ &*tt«©-fe;v a y l/- h 7 4 ;u A Cfcfc$? * 

>y-H*»»we.nsc fe<feSo flail*, -coom 
36^#©if»e^;v-^ u-r >K»*^i*{b^> Xtt 

=;w-e,=.;vTJi/=J— ;vttfi-&tt;N e^jur-b^- 

*&*l5-te;i<n— i/ b— V 7 ;w» caj^K «fc 
OflBSftST&bJil;:**, «66Ji©aWtt*if*:l¥Hfl<J 

m t bt^** ^ s c a wx- g mwomiL^o * s> 

hS>Ji:brttz:K<b^^* (Si0 2 ) , =8Hb^*> 
(Ti0 2 ) , iK&'x'y^S^A&t: 

tt, j«yp<^;v^^^'j b- •b;i/D-^7 , -b5 1 - h 

7nm- hs*y^5 L b>,JRH1§ff»4 N 1 4 2> 

8 9 4^ic!3**nrusaa3f*w*tt©fc©, 

fF$4s 3 9 6 N 7 0 6^Cg3tt<*n-C^5*'Jv-& 

iSl&gliO. 01-1 0//m©*©*s»*bV^ *»)» 
*b<ttx 0. 0 5~5;umf$>Se Sfe, €-©^*f« 
f±0. 5~6 0 Omg/m'WK, MC»* b < 
tt, 1~4 0 0mg/m^*5, 

6 8 1, 2 9 4^W*I«fc:te«©*\>'^-«:te«-*-*i 
•So 



1 2 . WlfeJI 

*tt«f<o#J«WH*«l»«it*»v^-cflilIS*tfc-fe-n/n- 
•C$>5Ci:Mf*b<, ^S^*SSii«, -«t©«ei» 

«©iaic?«ii*fi}#b-c5=5saa-b;v, *©w«ik:ek 

tofSk:^ < k *.-»©*¥*!« b &iB« bfc« 
«r*sc:i:A^e)k:iif*bv^ cnt.©«fS*^K 

i:bttt, TN, IPS, FLC, AFLC, O C B, 
STN, VA*SiU«HANtfJ?*b<,PI£B»±aMt*o 



ttf*«aS-§- 8 1 R 1 3 - 0 1 



( 32 H) 



*nei±> w«RSit»^ ^ibffis&w (a«^- 

vsnitftj t it^ t < fflt^nso 
««*n*JifcbTtt-b;i/D-^rs/b-hJS»+-e 

TfiJffl^n^t^lt **M<WMi:bTttT«!)JB, * 
Sft&^tfbtvtf* -fift^ttSSfia-rsjf^HiicWbT, 

0.0 0 0 1-5M%^IU<> H£te0 . 000 

iH. 0 2-1 0 0 0mgi«»$b<s 0. 05 — 2 
0 0mgtf»*b^o 

#*btWx*>»J|LBStt*Ji:bTHU sKU**^x 

* u 9 y t> v a* k * > * j x * vttftsktt* fc 

# y * * x 9- u > &m 7 ;v 3 — ^■JMiiBft x * t- 
>k #y**s/x^u>»B»«^>K *yyy*y 
>»ttBx^y;K litl*;*>;-^ri K> hvx 
^^-^rs^JBHaiidxx^tWftci:^ 

Tx*>3R||iB«tt«ll:bTtt*^*>M. MMU 

^^7*>m, u^ix^^s-ei^ftuwftfe 

*;uatKSU BftKfbttflS, y***x*U2/7**n> 
x-^;v5R»S> #y**s/xfi/>7;^7xx- 
ji.x-T^ffiBi, jKy**s/xf-i/>^f-u>-fb7x 

x-;i/X-x;H»KJfi> T)V*)IV >ftttL #y**S/ 
x^ U >7^^rJVx-r^ U i-y#]s>Z)Vy 

*^#>*»iratt«ifcbTtt7$>^ 4^^^^^ 
try^xAttftifi^tfftci:^*^ - 
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^r;vr>^-^^^ h y7 F ;v*;i'^>^;v7>^xiS; 

AS, 7M;^'jy^A«s 7fU*fr<<\9Wt?I* 
«fttf) **tf*£i:#tH**. POtt*ffHett«kb 

N- h >J7;V^-N-3bM^ri/^f-;V7>' : ex») 
*tt«fc*^TBu l»b^MBttMtt«cDflMSK: 

n**-e*n«±^o «LTt#Bfstt>w©*#«*«at 

H4 -\tyx.-l>>&*Skt>t) • 

WA-l :C 12 H 25 (OCH2CH2) I0 OH 
WA-2 :C 9 H 19 -C e H 4 - (OCH 2 CH 2 ) 12 
OH 

WA-3 :#y (I^K2 0)mxf|/>vM 

^>?>7^'J>»x7t;v 

WA-4 : H^S/;i^O-tf>XiW7*>«V— y 
WA-5 : h y Mvrp^) ^"7^u>^;t/7^ 

>W>J—9 
WA-6 : K^»HRt»V— ^ 
WA-7 : cr-;*;V773y\*B^ 

WA-8 J-fef^hU^f^^x^A ^D7>( 
K 

WA-9 :C n H 23 CONHCH 2 CH 2 N( + ) (C 

H 3 ) 2 - CH a COO (-) 
WA-10 : C 8 F l7 S0 2 N (C 3 H 7 ) (CH 2 C 
H a O) lfl H 

WA-11 :C 8 F l7 S0 2 N (C 3 H 7 ) CH 2 CO 
OK 

WA- 1 2 : C 7 F 16 COONH 4 

WA- 1 3 : C 8 F 17 S0 3 K 

WA-14 : C 8 F 17 S0 2 N (C 3 H 7 ) (CH 2 C 

H 2 0) 4 (CH 2 ) 4 S0 3 Na 
WA-l 5 : C 8 F 17 S0 2 N (C 3 H 7 ) - (CH 2 ) 

3-N ( + ) (CH 3 ) a-I (-) 
WA- 1 6 : C 8 F 17 S0 2 N (C 3 H 7 ) CH 2 CH 2 

CH 2 N ( + ) (CH 3 ) 2 - CH 2 C0 

O (-) 

WA-l 7 :C 8 F 17 CH 2 CH 2 O(CH 2 CH 2 0) 
i«H 

WA-l 8 : C 8 F 17 CH 2 CH 2 0 (CH,) 3 -N 

( + ) (CH 3 ) a-I (-) 
WA-l 9 : H (CF 3 ) 8 CH 2 CH 2 0C0CH 2 C 

H (S0 3 Na) COOCH 2 CH 2 CH 2 

CH 2 (CF 2 ) 8 H 
WA-2 0 : H (CF^eCHgCHjjO (CH z CH 2 0) 

iiH 

WA- 2 1 : H (CF a ) 8 CH 3 CH a O (CH 2 ) 3 
-N ( + > (CH 3 ) 3 -I (-> 

WA-2 2 :H (CF 2 ) 8 CH 2 CH 2 0C0CH 2 C 
H (S0 3 K) COOCH 8 CH 2 CH 2 
CH 2 CgF|7 



ttrtKSS-t 8 1R13-0 1 ( 33 S) 
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WA-2 3 :C»F l7 - C 6 H 4 S 0 2 N (C 3 H 7 ) (C 

H 2 C H 2 0) iqH 
WA-2 4 : C 9 Fi ? - C 6 H 4 CSOaN (C 3 H 7 ) 
- (CH 2 ) 3-N ( + ) (CH 3 ) 3 ■ I 

(-) 



S5 3-2 9 2»&«fc|JB*S*UT^*«fc , 5*#y* 
^j»-/J/B#V>s *@«tt»4> 2 7 5> 14 6^ 

5 8-33 54 l*£flU iSBIflffFaS 2 7* 4 4 6? 
W«»«V>tt»BBBa5 5 - 1 2 6 2 3 8?&tf«WSIB 
5 8-9 0 6 3 3*fi«t:R|iS*nTV^* < fc'5*Wa 
IBfl6Kx^x;P 10-24 ©H§JS&i:&*& 1 

0 — 2 4CDT;i/3— Z^CDx^t 1 ^) s ^ITn #H*Slf 
#3s 9 3 3> 5 1 B*«H#fcH«*iVCV^J;<*fc 
*«BBJKiB8&««> *fc, ftMBS 58-50534 CH 

-JKDx^t^K t£#SBfl 9 0 1 0 8 1 1 5. 8 

#y$;**;u$/D*#>j«y ^xj-jv^a 

d # u ^ ^;v^ ^-;i/>> n >*s<a# y r y 
— ;i/S/D**>eo«^C N Wft^raS 3 -2 9 2, *$&bs 
55-49294> ftMBS6 0 - 1 4 0 3 4 l«£*s<* 

y $/d*» >\ «««c2t«y**2/r^#i/>aM6*'rs 
ft*-5ft*;w*f-/i»«y ^o**v*<D*tt#>Ji/u* 

t*7Dy*3#yv-^ *?MBS6 0 - 1 9 12 4 

(S-l) (CH 3 ) 3 SiO- (Si (CH 3 ) 

a 0) a -S i (CH 3 ) 3 

a = 5 - 1 0 0 0 
(S-2) (C 6 H 6 ) 3 SiO- (Si (CH 3 ) 

a 0) a -S i (CH 3 ) a 

a= 5 - 1 0 0 0 
(S-3) (CH 3 ) 3 SiO-(Si(C 5 H ll ) 
(CH 3 ) -0) ,-Si (CH 3 ) 3 

a= 1 0 

(S-4) (CH 3 ) 3 SiO- (Si (C 12 H 2 

5 ) (CH 3 ) -0) 10 - 
(Si (CH 3 ) 2 0) ia -Si (C 

(S-5) (CH 3 °) 3 SiO- (Si (CH 3 ) 

2 0) x - (Si (CH 3 ) ( (CH 2 ) 
3-0 (CH 2 CH 2 0) l0 H) -0) 



y - (Si (CH 3 ) 2 0) f -Si (C 
Ha) 3 

x+ y + z = 3 0 
(S-6) (CH 3 ) a SiO- (Si (CH 3 ) 

2 0) x - (S i (CH 3 ) { (CH 2 ) 
3-0 (CH 2 CH (CH 3 ) - 
0) 10 (CH 2 CH 2 0) 10 C 3 H 7 } 
0) y - (Si (CH 3 ) a 0) ,-S 
i (CH 3 ) 3 

x+y+z=35 

#<ffir;io-,iVx;*^;i/*$, %tc, ffi&I&HS&TAo- 

*7x-k h U7w;v7*^7x-h, &mmm 

(S-7) n-C J5 H 3l COOC 3 oH 61 -n 
(S-8) n-C 17 H 36 COOC 30 H Bl -n 
(S-9) n-C l6 H 31 COOC 50 H 1 orn 
(S-10) n-C 21 H 43 COO- (CH 2 ) 7 C 

H (CH 3 ) — C 8 H j 9 
(S-l 1) n-C 21 H 43 COOC 24 H 49 - i s 

o 

(S-12) n-C 18 H 37 OCO (CH 2 ) 4 C0 

OC 40 H 81 -n 
(S-13) n-C 5 oH JO i 0 (CH 2 CH 2 0) 

ibH 

(S-l 4) n-C 4 0H 81 OCOCH 2 CH 2 CO 

0 (CH 2 CH 2 0) 16 H 
(S-l 5) n-C 2l H 41 C0NH 2 
(S-l 4) W7 7^>H 
(S-l 5) 

*©^**&0. 0 0 0 5*>e>2 e/m 2 
$l<> tDff^KliO. 001-lg/m 2 > 8r 
C#£U<&0. 0 0 2-0. 5 g/m 2 * 

% ©-Ctefc IMP, ;t >y # EOSflJi C£*f <* * £ C 

*«W**fc**b&iMMI** 

fcCJ;!>»J*T8*. *&, WOMB* 

«®»7fWn T £ z t « t § S o ft ffl $ ii a ttM k U X 

tt\ *> r;i/3-;v» (p<^/-;Vs x*;-;k 

h D^*-yv >3i if) > x^^^a 



*tfl!SJI#^ 8 1R1 3-0 1 



( 34 H) 



0. 2 5WTs ftCfcfcO. 1 SfeTF-tW^UV 
lS«-r Sffl^«H t ©#*»&!&* 'h£ ^ d £ #*? £ 
L<s «&if©6Slt£*ffl:£-3. *©Ri©te^tJKfcffl 
flMUMMfcfeO. aWTtfifSKslCttO. 25fet 
7, ftC«0. 1 gfc, 7-r;i/A* 

v ;i/A©a*©»»»«jR*'h$ < -rata -5 # 
$?£bv>t§£-5tis#<!?#>K *©ra©##»«Ro. 30 

WTAWSb^ MCI±0. 2 5J£JlTx t$C«0. 13 
WTtfiftb^. Sfe, IMMRffijRfeO. 3 0JWT4 J » 
£b<U EKfiO. 2 5WT, ftCttO. 1 
£b^ 4 Sffif^fc ©»#»«»*> 0. 

3WT* J *f*U<^ HtCttO. 2 5^Ts SrtttO. 1 

*©»*»«&*>*<* <f 3(3: b 
^*#tK*©B©«tfW&«»0. 3 0J^T* s »*t<, 
ICttO. 2 5UTF> *#fc»±0. 13WT##i:b^o 

#8:f*r©-t: )\> a — 7 7 is V — Y 7 <t )V A ©SII6JB iz *s ^ 
X. 7-t JWA©S»tx^SSl£T-C©W}g!ltt©a5ia© 
ft»C7» h&Jfcffiffl-rairfciWtb^o -f©»^ 
^©^^©^^SS^F^O. 0 0 5~10Atm;W£ 
b<, «t»)*f*L<f±0. 0 l~5,umtfc.£. Xv * 
©Sgfi«±3*Sfc:£i!£fc5*I.kv^ &SJ£U: 

hJPrt^^&^/£T*»1§rtt*®£*f*a*0 . 5-6 
OOmg/m'tSO, it»!5SUM5ill~4 0 0mg/ 

b#imn%, *©«§j®c*j^t^icK^$nf. mm® 

gttbiB. KftsStt* ^KA^f^A, BSSS^y^A, * 
S6C0J;tKfiavS-t>^&©^Mb<fc!>» 

©flbx h5 7;v*Djcf-b>, -b;i/o— ^T-fe? 
— K tf'j-x^ux st? y ti-fb**'; y u— k st?y 
r^trjv;*** y u- k jK'jy^r^y u-k ?i?y 
a -si?* -k 7* y/i^f-uv^ffitex <>y 
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>5sws&> *7$.>mmm, 3i?yat-u7^>m»*. * 

It, a!^v^{i3l?y^b3l^^>s«SBB, 3S»«©w*»»^ 

6-}*T?-&fiSL&a;»^'fb-&«), ^ru-K^-fg*.?.^ 

<bi^!i£ffl^S.ii:#-e£3. x, m«i&»HT?Ji Dtt 
g©*g>& 0 . 1 ~ 1 0 /zmCffi^SV/XliflK©** 
fi[^%i«lllDLTB!5teJli:-r«.C:t*)-C** 0 0. 5-2 
0R*%©«S*4^4:^Pt5C:ii* J »^b^. cn?>© 

ss«t^ tim&SKa^'JA* £© rjwb *s 

'JA (tt)SONipsil Efc£r* s $>5. 

*tt«©Cixe>©«S)|si^tt, S®(C«3RI»2~2 o©r 
y -;v£& ^ $ ^ i: * 
Sf^b^o T;v^;vai*KJRSS4~l 2©*©7VJ;0» 
*L<. IR*j»6~l 0©*.©4<S«cff*b^. &JR» 

x&miz&matiz&fttmmm 2-20 ©t-»v*;hs 

S-fbT^^^i^Ax K{b^-»V3rii>Ax 
•i>A,SK* < )Wi">A, ^Jl/^x i'K.MWJX 
«SfiK'?-'fKpb^'>>>Ax ^jfa^r-TK^JV^^A, -T^fK 
T^^^^As -T-f ST^«>>5ASTJ«y VK^-'V^f 

Afciptfaciitf-es*. ^e<b^r-<3)i, -ffiib^^> 
5<b^ ^tc-^b^-rjKAW^uo. -K<b 
j>;v2 oo,7id^3 0 o(JiL±03f;rxD^;Kt*) 

K) fcif©ia^£T?rfci!6;jFft-C^5. St«ii6!J/'j3 

->^-f;v-c«fti*n&^b^-f3ll«!&^ 

a®CiKiR«2~2 0©T;i'^;va64^-r5ft,«ft^ 
©8Ma^H\ flaj^-Jix «383x -^{b^'f JS©«Mti^ 

* fcs^SCt^f ^S**t57xp y;i/R 8 0 5(B 

*7xds;;i/ (#c) ss) ©Sffl^-rmig^nt^yx {J 
fldsa, -mt>T4 *©i«*a^* b y ^ o n 7 x=;w 

•> 9 > -r 5 c t iz & y> f»S Z 1 4 5 T # s . 
±83IS@k:Mj!,!S2 ~ 2 0 ©r;^;v3l&#1-s»#a? 
•07x=;vai4^f s»ia^fflW©-5*» tfyv-o 

««Ji:b-C, ^y3->«fliv ^JRWSSSVr^y^WBI 

»*bv>. W5E©»k:, ^-f*S^*-r2>{b^t?*S 
bt,^*s^ #C:=:»<b4M*XI±=v*TO©fflitt 
fflfjss^f 5S/y3->»fl8r*sc:iifts»*b<, - 
Sift* bv^. 
cne>©astt-?<±-b;i'D-^7'i'U-ht:*fbxo. 0 

0 5-0. 3 ft* C£* s if?9;b<. £C 

tto. 01-0. is*%T?<&a„ ine»cj:y> 



8 1R 13-0 1 ( 35 M) 



ZZt-tfitZZZo Ctl^lt #01)2 0 0 1 - 2 7 8 8(C 

^fSffi©^?-* »As flSSVM4ffl3tt«««7 ;VAi:b 
T<£fflbTfi3#tefc»il!r*Ei]tA0X, S23H^-H=i-h 

anx, BStespx, si*te±Jrax s a&*anx5$*ifi-f £ 

M2 0 0 0-3 5 2 6 2 0t:!3«®jS^S;ji&«tJ#, « 

?&*iS5ifciiox£fcis 89J»7*;w a ©!*»©[«{,:, c©#J 
ai7 4 )i>2*&mnt s©*k <j«niSft-¥-rs *>©-*?* 

-f*>S»;«-^fb-&«!li: Lta« «f&H4 9-2 3 8 2 
89, «fSBa4 9-2 3 8 2 79, &&B84 7 -2 8 9 
3 7 9fc£&ftaJ;5fcT-*>«feH#^fti£-& ; 4*43t 
S5 5-7 3 49. ^?MB3 5 0-5 4 6 7 29, ft&IB 
5 9- 1 4 7 3 5-9-, ft&mS 7 - 1 8 1 7 59, 
BS57-18176 9, fS&ng5 7-56059 9fc if 

* U V- ; ft&B 53- 1 3 2 23^ ^&BS 5 7-1 
5 3 7 1$45fB5 3-4 5 2 3 19, «P&B5 5- 
1 4 5 7 8 39s «r&BS5 5 - 6 5 9 5 09s #2:165 
5-6 7 7 4 69s &&BB5 7 - 1 1 3 4 29s ft&B 
5 7-1 973 69, 4$£BB 58-568589, #M 
BB6 1 - 2 7 8 5 39, 4^&BS 6 2-9 3 4 6 9KJ1& 

#£bo©«2»«ii»K#«&?#£b 
fto-c, dae>t=fflv'>6»*i*sf* bospMHs&Kfcb-ts 

&JH BMfc*!^ C n 6 ®«£Kfbftfr e> ft 2. 
£tmW¥9-2 0 3 8 1 0 9KgB«<**vtO5J;5«i: 

4«T>*=* A*^*>2**t4tf >J V-Jte^fc if** 
i:#SS£ bV>. #isbo)K&i:btl*5 nm~ 
1 0^mtt)<6H v eS.t)s SK*SbV«<eH»±ffi^&n«> 

*«ttes«t^-?&s^jaKfb«io^Jtb-ttts zno, 

Ti0 3 , Sn0 2 , A 1 2 0 3 , In a O s , Si0 2 , M 

go, Bao, MoOg, v 2 o B «g, &vm:*c*i6©»[ 

«W8iU, ftCZnO, Ti0 2 MSnO, 
tfjffSbW SffilS?*^tf^J:bTI±s tfJ*liZnO 
KttbTttAl, In4¥©^Ds T i 0 2 lC*fb-CttN 
b, Ta«cD«S*D, n0 2 IC*f bT«*s Sb, Mb, 

omnma. o. o i~2 5mo i%©<6Hi>«#iEbv>a*s 

0. 1~1 5mo l%©«5H*M$fcffi; Us 

x, cne. ©*»««■ * * * z z n h mammm*®* 

StStiWStt 1 0 7 D c mWTs f?K105£)c mWTt 
ftot, 1 1 0 0 AfcJLh 0 . 

«*»&©*&# 3 0 nmW±6/umWTt»5^ffi 
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2 0 %WT$A,T03;i K bV>. 

tt#ijv-©#atts &*rt©#^:* 
iSSffiSH#fe-tf2)C:i:A«ttsfctf)s flEftfeiJMtttfc*) 
bto3«*>t>-e&<, <&ffi*rffiBCTt*sv^-ct)SI«tt 

n-c^ an* ^#»ji8iagt:*ottt-? 

ll&©&*ttt>«U>fc»IK»Kfc§iI<s XflkOKKfl*. 
l*3E#Wc*«nfeS»tt**b, HiBtClh7V> 

cfflv^ens^ne, anas© * 

tt* >J v-TJ&Sfl-SctiStf* U v-li-iat^ 1 0 n 
m~ 1 0 0 0 nmoa^>f #£b<fci 
0nm~3 0 0 nm©«SH©)ia^'9--f X*»fflV%e.nS. 

?SB{S«i©Ti?tt«[«^S5c«!l i: btil*. S * 'J v-TJfc 

*>*s*:js (MM tf£Kttc££ft&o&*niiJ5fc«3 

&ffl^SCi:lc.fc'oT, ±»©R«3tt»*K±f «£i: 

tSffiltt^i:«B&©tt*tt»!ia^ 1 K*«fc»L,-?» »* 
0. 5~4K«SB*sa&»tt©^T?»t b<, iRfCai^ftS 

-2H«65-C«.5,ti:* s Sf*bOo SCSfe, Wt**^ 

>s *Uhfn-;Vs *'Jr-'J>, ^'JT-trf-l/Vs * 

T#'J:*5 : -i':';*;i/7*>Ks j®«*K«ciri:ffl3>7' 

-b^D— >s h iJT-bT 1 — h, -bJUn— XT-bf 1 — b 
;VD-^^->f h U— h«©-b;WD-^tg3l#:s 

* w-h^:©*';^^^, st«u tr— ;vr;i/3— ;k * 

;vr?7-;K xiitf'J bT=;i/^>-tf-;u^©j«U K- 

'J v-s ^uyf-;w^<** >; u-K j}< 
ij ^ >? u b- hs :H'J7D trn^ A/* ^ ^ u b 
-h, ^u^^^^^'Jb-hs *y^f;wjv 
- h«©r^ b<i±7'^ u;v«flii:^©fi6« 

^*n*^)©•CI3;«:v^o £©*-C-b;i'D— XBS3»i*;|tV^ 
ttrf •J;i/ffll6* s *f*b<s Str^'^vWfi^Rfejif 
*b<ffl^*)ix?.o 

»«l»jJ:**©«BgJitfflof,n-5fflflgi:bTtts fiC 
¥*3» ; ?«A S 4 O^&jffi^., tfvXteH^tf 8 0~1 1 

fflaaK©^*?* bv^o 

Sr^Xte^ttJIS K 7 1 2 1 {C8B«©*j£tCt 
«©§,ri:tf-s?SS. cd-cffiffl-rs-faflBliTJB-cffiffl 
b-CVN2»«fl&±*©6 0ff«%fes±, Ht»*b<tt8 
OJf*%jjs±-C**ci:A«»*b<s A«fc*btft« 



*trtHBS§9 8 1 R 1 3 - 0 1 



( 36 S) 



tfjf?£ b<ffl^e>ftS. fcjWkbTli. &{b7jt*, 7)1, 
n-Jl'JS, >rh>»> x^y-;va % {nj3-^i--f^ 
9U *©«i©«!«£iggrS-&b-t&ffl*- ICttft^S 
*s!t$C c ft 6 C BB£ $ ft 2. * ©T? ttfc 
•rftfc©SS!!«©-5*.x aj*0flE»«Jgt*JKaK£oTffi 
&*©*#£*§»;**❖•*■ <v mftxB* WllCt 

ttflBOBBJtBOBB**!***^ SS6 5%RH 
tt±©B**tt*©BB4B)«kfc9"t < So ftcasidt 

ife^«UA» k fflft k ©B»HB#iS v tt * ©K »fct 

**<&s. 

±BNfc*ftiU: bTtt, hux>, **>w 

;vai:uit x*y-,K n-7"nt:;p 

r;io— ;k iao-7aK*w-*, 
— ;k 2-7^y-;w t ert-^ynw 

-;vBa»Btffei'u * h>Slkb-ti±> r-bb>> 

(BlsWk W»p<^K B8xf;W »BKv:Tnt: 
;K JLKx^K ?L^p< *;Hf #B(J fe*W 

^Jn-jl/i-f^ (C 1~C4) Sli:bTtiU ^f-;v 

t/'^f^x-f;i/ (PGME) s rntl/>^ij3 — 

-7v tr;vx— rDKi/>^U3-^^'fV7' 

7=-;k wiT'Dtruvy "j=i— jv^y (ci~C4) r 

;i/*;i.x— T^l-x^TNVWkbTI*, 7dku^U3 
— ^ V yf-JUx— x-Jl/T-b:-^— K T'OtTL'V^'Jn 
— JV^e ^ x^-Jl/X— T^UT-fe^— V- , *©4t&©©«Etb 

t, N-^f-yvtrn y K^&iftffsif «bftSo fSfccft 
■b«cKj£;*fts*©T?i;}:fcv>a*x ^ft^*i8i:ii^bfc 
®«t*a?£b<fliv^ftSo 

3— K X** Wl>— 5>g>3— K 

n— ;vn-K ^5fcrr3— K C-f -V— 3— K 
y/^— *3— K #--r>3-K ffLWL3-h88^ 
1**91***2, 6 8 1, 2 9 4^KB3«©*y<-£ 
ffiffl1--5x^^ b;v-y 3 >3-h^^t:«tt) 0. 1 
~1 0/zm©fc*K*fc&S«fc-5C£*i*S;rk#tti* 
So S?g;L<liji*0. l~l>um©efc«i8t»i:fcS,fc 
•5CMfli*ft-5o 

SCktffcBfcSo 3IW^-h'3-hJBkb-Ctt?Stti»?I 

fctt*B*^ttB«fb«»jWM;L<Bv>&ft*. fstt 
tr«t t> ssas/sftksigTOMb-r z®m%±izz&#t 

f SBfc^-5. »ttSISl<btt«ligi:UTtt*^«l5Hbtt 
Wfll^«^»«Mbtt»fll«;kA««a««:%©i: bt*fcf 
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£ftS#> JS^«l J f>«-?$»tt^©tStt«aS9lfC«t-3-c:« 
fttSffll-ctJ;^. «*«HSMbi£*tfl&fcb-cttx 

**>r* y i/- hffiMB* BftBSMbSisKy *-;i/7^ 
y v- h xtt*^®<bS!x*+^ii«s^ 
ws;r k*«tti#s. 

*^Wbffl7*y/u$pu*:/*«Bfci\ -nat^yx 
X-^/P* y *—mzj v->T*-h*;v-, t u < i* 
r u * y * e. ftfe^eg^tca c 2 - h 

Kn^ri/x^-^T^ y U— 2-t( f D*'>xf;M 
*^Ul/-h (£IT7{"J V-hCi*;**?y 

-tFDt^DK;v7« y u- h*©*KSs«-rs 

Ti"J L'-bSffl^yv-iSrSJSS^-B-ackCotoTS 
SW#Sdk* s tB5)5, «A««fMB5 9-1 5 1110 
■Stc8B«£ft-t^«>. 

*^«HS<bS* y xxx;vr ^ y u- h »S9itii. -m 
C/Ky x^^ji/* y 2 - 1 Fo**/x.?-)i>7# 

yv— 2-tfD^fJ/7i"JV-h*© : E/'?-* 
£*&£#S£k£J:oT$Sa£»a£i:tfiti3lE> fi»J*« 
»MBB5'9- 1 5 111 2^t:Ett$ft-r^2>. 

*^»«lfbS^*#^T^ y u.- h*M8ifli<D«{*0>Ji: u 

S^iCitftt^ Wi«^|«spi- 1 0 5 7 3 8-? 
lc|3«*ftt^So iCJ'fcSJSBSSfiSiJkb-Clis 'OV 

^^-^-y-v h>sia»*ts©-5t.*e>, itt*>u< 

*il-»«ifbM* y * y u- h *»se©^* 
Wi: bxtt, b y y fD-^7'D/i> b y y u- 
^hyx^-B-^ra^vjrb^Ti"; p-k 
xy^y Mi/h«j7*';u- ^>*xy*y h- 
;pfh77^yv-K yti-j'xy^yh-^'N** 
r^yi^-h> T;v+;vsEt4^>^xy^y 

x±gB^s^in3<ie?i'j*)) l fciiJSi*ikb-ctffifflm*«. s 

Jt7-X^r h « -7' 5. n*i/ 
i>xx?A, bV^ZiVCft^©^^*:^ 
IfSCit^BJ^So Xx x^^ri/T^ y I/— h^©JfeS 
(S^Cffifflt-BRbTlis n-7f;V7.>s HJx^;V 
7SX h y-n-T-^^^^^-f >«?©ii!SiSiJ4ffl^ 
sck* s Ui*?). 

S6*«i*ac»i8t sffiMua#feK«nfc#0.»«<bi*ii} 

»B«*t ft* ft 4 *fi««»ffl, 5tttJtl9<SlS'JttK*i' 
fiS«)© 2 . 5 - 6 ««%-C*S £ tVft£& * b^-^ 0 2 . 

tfSi^b-rsfekC&HJ^JKfflSKH*!^ tz>z t#$> 

So 



ttrtSBSS^ 8 1 R 1 3 - 0 1 



( 37 M) 



*'Jb-K ^^d^^S/;wt^U U-hx 

©-i&i$&*yv-&#tf aetata**. x^«a*i- 
-K ytr=/p'*>Hf>s l, 4->*D^i/y7 

i"Jb-K 1, 4-^>^D'v^ri/;vyp«^;U7'yT^ 

ffit£MBflittWttJI(Dlfi#ajA«iDB^aAH: 1 0 ~ 

■rafc«>©#iRkbTi±, 3&»-c»n 

fl\ XE*«XT, iBKffzlcfflfi-, **Tn * 

3Hz>'>7>:79;£flH->ac:kii> s 

aj** . RSliSfe^t* * a ^n© 7 > rtc «t -p x m ft a *», 

J89bfc»*2 0~ 1 0 0 0 OmJ/cm 2 -C<fc*i«<fc<> 
»SU<tt50-2 0 0 OmJ/cm ! f»4, iSSRil. 

WI*J±ill-C'feJ:<, 2EiJiU±-e*)ct^. 

mazm&tz&m. etxut, «tfls*jML 7vp=i-;u 

-e&a. #£b<ii, ^Dtfwy^yn-^^ey (ci 
~C4) 7n>*)vx.— ?;vxiiroKu>^»j 3— jwe 
y (ci~C4) 7;i/4jpx-f^x^f;i'S5Ki?< 

tt±x KC»*L<tt5~8 0MXSU:a#-r***lt 

#fiH3fe*. IMMMtfrx* MWPTO. l~2 0 0/zm 
tfiS-C, »SL<tt, 0. 5-1 0 0/im"efea. & 
*3ja*l*»*b<tt:5~2 0 Om/min-CfTfcflS. 
IBt»#ffutS£-«±, 2Ha±fc»l!lb-'Cl6*UMI>v- 

**s**itfc«H o«n«r**«x rat*n# 

BSttO. 5#~53-4*J;<s flMMMMbSMTOaftsM 

#«ft*4:#€,3»~2«-*«J:D»*Lt , ». 
»6n55M-3-FIfflW©«»l*, 02-10 
Oxtm* s »*U<, <fct>»*U<l* 1~5 0/iint*!), 
Wt»2 — 4 5*im-e*2., 

ftlt«V^*«l<Dfttt?«ftlA. 5 C k *tt? ft 5. 

<bt£tttfitJl&8S:tt*c: *HtMutJMKt*l*a 
H3- hjn*-tn*n*.a-c* b < »±st» bt& 

ttsc:i:**-efta. a&tfjfc:!;*, #M¥6- 1 2 3 8 0 
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6 9, f*W¥9-l 1 3 7 2 89, ftM¥9-2 0 38 

*Ji©2ji«D«w»6«i«sftfc*©*, ntf*oiift« 

3J1£, 4>B#r*Jl <aii«tt*^H[^-l»3-bJfJ; 

/KJS$T*jf/«ji«T*B©jii c am £ at v> s * ©« 

**&♦), Elc£<©E3tl»ltB&«J!-r £*>©*>&££ 

&k*»6, ^-h*n-hji««-rsx«-±K, Kfflw* 
*)©<|Sss^R6±»i:LTl*«ft:« : *u<^ mmvt&tm 

W-T5<b-&«)»4MKiB;<, c©«t-5JBtffl»^to#CJ:o 
32W***±k:#fli©E8*BS±«4ii^«* LTSftflB^ 

btffi@Jf*Ji*J&^;bS»l»±H«:}i5S;1-So 
*fitB{c*j»a**bVNKJS«fJpJili> ffliaStt±©# 

**»«j*»6a«n*'j><i!<k*-^ tstt**^*- 

jfS£J6tt©&JBTJl/a K<b#«Js » * b < tttS 

ttx*;i/*-«HiBttfl3««***b-c*!), nam* 

«I*RS» bT ff K©JS«f ^©l6B«r^« & ffJfiXf 2> * © 

i6B*f*JlK:'i£ffl*n6^Jnr;u3*j/ Kav*o«B» 

*ifi^-a-«9!S; (II) ©«ex*;i/*-«Sj&ttft« 
7 , ;v3^>> H-fb-&<a©fflrh©*aittHt!li**©-e* 
AMkbTttAl, Si, Ti> V, Ni, Cu, Zn, 
Y, Qa, Ge, Zr, In, Sn, Sb, Sr, La, 
Ta, Tl, W, Ce^tfNd^^Jfacik^tajfcSo 



tt(*ia8aS9 8 1R 13-01 



( 38 H) 



ilLTfcJU Al> Si, Tiv V, Zn, Y N Zr, I 
ris Sru Sr> T a> TI, WMCet*^ 
B*f*fc*fc**»^#* U**Hfc L"CiiT i.Zr, 
Th In (In-Sni^lT) ^ Sr (Sr-T 
i0 2 $Sfc£LX) "Cfe^o Ti©i^ AtSiK-rs 

ft £ J; 0 m b £ £ c i: £ o ^ x *0 e> ft X v ^ & ^ 0 
i:UTtt> ftlRJE^iS 1 - 1 0©fcGD#£^#, «p£L 

*4MMM*:™=i*s/ \*&&)}nikftm*&ttx-&mm 

CDfl^LT ; AlCDT^lO*^ Hi:UTI± N Al (0- 
CH 3 ) 3 , Al (OC 2 H 5 ) 3 , Al (0-i-C 3 H 7 ) 
3 ^ Al (0-n-C 4 H fl ) 3 j SiOWtltlt S i 
(OCH3) 4N Si (OC 2 H 5 )' 4N Si (0-i-C 
3 H 7 ) 4 , Si (0-t-C 4 H 9 ) 4 ; T KDMthX 
\Z, Ti (OCH3) 4N Ti (OC 2 H 5 ) 4 , Ti (0 
-n-C 3 H 7 ) 4 , Ti (0-i-C 3 H 7 > 0 Ti (0 
-n-C 4 H 0 ) 4S Ti (0-n-C 3 H 7 ) 4 <D2^1 
0*#, Ti (0-i-C 3 H 7 ) 4 ©2-10Ifc T 
i (0-n-C 4 H 9 ) 4 ©2^10i^ WmtLX 
ttx V0 (OC 2 H 6 ) 3 ; Zn(8«fcl,Ttt, Zn (0 
C 2 H 6 ) 2 ; YOftkLTttY (OC 4 H 8 ) 3 ; Z r CD 
WfcL-Tlix Zr (OCH3) 4% Zr (OC 2 H 6 ) 4 , 
Zr (0-n-C 3 H 7 ) 4 , Zr <0-i-C 3 H 7 ) 4 , 
Zr (0-i-C 4 H s ) 4 > Zr (0-n-C 4 H 9 ) 4 
©2-lOlft; InOtSfcUm In(0-n-C 
4 H 9 ) 3 ; Snfi«kbTttx Sn (0-n-C 4 H 8 ) 
4 , Ta©|«l:ltliTa (0CH 3 ) 5 , Ta (0-n 
-C 3 H 7 ) 5 s Ta (0-i-C 3 H 7 ) B . Ta (0- 
n-C 4 H 9 ) BjWeOMklttt^ W (OC 2 H 5 ) 6 ; 
CeOflkl/m Ce (OC 3 H 7 ) a^aW&ft*. 

c ft*> 2 aa±a*^*tfl^ sc^as 

tti#5 6 **?*k Ti (0-n-C 3 H 7 ) 4 , Ti (0 
-i-C 3 H 7 ) 4> Ti (0-n-C 4 H 9 ) 4 , Ti (0 
-n-C 3 H 7 ) 4 ©2-10**s Ti (0-n-C 4 
H 9 ) 4 O2-10Itt;Zr <0-i-C 3 H 7 ) 4 , Z 
r <0-n-C 4 H 8 ) 4 ; S i (OC 3 H 6 ) 4> Si (0 
- i-C 3 H 7 ) 4 3WC»*LW 

X**tttt«l:UTtt, 0R«r>*x 
7*#**ffcfta 0 

* <dh* *ratr a fe » t:«at^ffl{b#j * ttffl * s c: t 
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*SSf^»t3»^ U <ttffl&ft*«tt:t*>V*— KKJ8 
ttfb*Hj». «i^«g^tf-;wa, 7'J;^ 7^'Jd 

^e>»^b<x 0>Jjt«x IfMBSS 9-15111 
«rMBB5 9- 1 5 111 2*&fcTfc:ia«Sii'r^*o 

Jbx-^V) #»*U^o fittx*;v^-«SJi6ffifb# 
«5x^^^»flgf« s i**i^»tWrtC2ott±lrt 

**>cDJtt^ic, ^eyx^^^-f H*«S<z>teteta6i:T: 
E^UTffifli-r§Ct^ai*5o *Sttx*;v^-«KjE 
tt^b^x*^ ^«9B&« ^ 3; * ;u J: S (0 7? tt < , 

«rMPS 50-151996 KUBS 5 0- 1 5 8 6 8 
OWtB«<03l»»>D-i>AJ|, ^rPUBSS 0 - 1 5 
1 9 9 79, ^MBS5 2- 3 0 8 9 99> ^18085 9 - 
5 5 4 2 09. «f98B35 5 - 1 2 5 1 0 59«fci3«<0 
V I AJK^SIStf^Aifis 45MBS5 8-8 4 2 8* 
^HPg 56-149402* «fMBa 5 7 - 1 9 2 4 2 
9WCB«©**7^;V*=i>Ai N ^4 9-1 

7 0 4 09»fc:i3«©*»«i^r\/=*A*, 

jg4, 1 3 9, 6 5 5WCBi©**lTU y*/**» 

>e-&5i^fiiJi:s ^W7i;>, ^v^wv^p 
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* b**/-xh*$/) s;k-pw^ 

^y i^;v:fr*$<x3^i/hyxh^>^*> N r 

b^x^v^*:^ b^^h y* 

$/-n-7D^;i/hU-n-7D^vj;wx r 

y (7-t 7 * y p^n^^-n-rptrA) 
^-n-^nt:;v^;vi3> N y d-ov**^* b 

b**>-.x b*^) *y^A> ^Exp* 
b=^>* 'J $2^ 7*'JP^V**^;i/*;if 
**>*yi>A, 7 -?#yv{ frttSs-n-miov 
^-n-:TPtf;u*y 7-^^^^^^^ 

7$ y p*oi/;r**>* h^^;v^ y ->a> e 
^h'^h^^^7X tf-;vby b*i>- 

(3, 4-x7K*s/S/^n^*S/^) -xf;vh>;7;v 
p^^Vs r^y D^;vt#^xf;vb 'Jxh*^ 

7 -t 7 ^ y o-f ;v^^^-n-7"nir;v n;-n-ra 

hy-n-rntr;us/^>s ^(r-WJP-fW* 

•Ol/**^* b*^x^^>5>«£*tf3;:ktfm 

%*tstt^^^x^;v^-®-e$)n«©jpi^ <mmm%: 

ArFx^^b-lfs KrFx*S/7l/-^ x**> 
v^vrx&^v^p bP>&tt#*4>ffl^*c:i:#^ 

H«jt*»5 OmJ/m^L $?£L<1£1 0 OmJ ' 
/cm 2 Ja± N Sl:4 0 0mJ/cm 3 W±^li?IU>. 
**»I±£J1<BK#I8±J1* lJH*oHlWUTfe J;^U 



jtnr^ffiSM, EJUS. ^^Up>1, S5iSiSSi 

«<3D#a«^«aiiaas^^))»tB* 5 0 - 1 0 0 0 k 

eV, #*L<I*1 0 0-3 0 0 keVOx^jb^ 

7^*6**11^ ^y*r— h*y=fr— *f*6«j5at**i* 

%#*tfe>ft> «£«W¥7- I 2 6 5 5 2f, «M¥ 

7- 1 8 8 5 8 2*, &WW8-4 8 9 3 5*. 1$!*9¥ 

8- 1 0 0 1 3 6*. f?58¥9 -2 2 0 7 9 1*. ttM 
¥9-2 7 2 16 9**fcIB«SftT^*ftA«W»* 

t;v^t>. S7y«7^U^*x^f;w 47yW# 
*y/M*xa^/V\ ^yjmfxJWx^JK 47 s;* 

77MDXfl/X hU7WPxfV>> 7Wb£ 

3, 3, 4, 4, 5, 5, 6, 6, $-J±y>\>*U- 

1- ^*-fe> x 3, 3, 4, 4, 5, 5, 6, 6, 7, 
7, 8, 8, 8-bUf*7;V*D-l-^fX 4 
-xh^-1, 1, 1 - b U7WP-3-7f>- 

2- ^>> H>^r*7;V^P^^f ;V7^ V 
rh77;^P-3 - K/^7^Dxh^» 7 , n 

y 1/ — hs rh77WP-3-h , J7MP 

* h^r>>rotr;vr^y i/— ^v^A^^p^* 
*>;vt^ y hx^^7;v^a^>^-;vr^ y 
4-^^7;v^u^>f-;ur^y u-K ^>^7;v^-p 
tfp y ^^ 2-A7#7WD7h^x 

#-;vr*yi/— 2, 2, 3, 4, 4, 4-^^-9-7 
)\>*v7Y*i<'y# } ) V— f'J7Jl/taxW7^ 
yi/-K 2- (1, 1, 2, 2--r h^^JV^nxh 

^?<?yu-h H (2, 2, 2- b y?;w*p- 1-* 

x^-;v^^^y W-bs 3-b>;7J^D^fiV 
-c4, 4, 4-h 1 J7MP7W^';i/-h, 1- 
^f;V-2, 2, 3> 3, 3-<>^7JVtD7P^ 
T^yi/-b> l-^5 L ^-2, 2, 3, 3, 4, 4> 
4-^i);^D^l/7^Ul/-h> 2, 2, 2- 
hU7WPx^7^UU-hx ^»7WD7U 

tr^r^yu-b, 1, 1, 1, 3, 3, 3 -^^^7 

;i/tn^V7D^7^Ul^-b> 2, 2, 3, 3-r- 
b^7;v^p^n y u-b. 2, 2, 2-b'J 

7;i/tPx^M^^';t/-h, 2, 2, 3, 3, 4, 

4, 4-^^7;v*P^;VT^y l/— b, S + 7)V 
^•p^>f;i'7^ l Ji/-h> *>^*7;p*o^+s/;w 

y u-hx h y^^j^^^p^r^-^T 7 ^ y k 



ttrtKHS* 8 1 r 1 3 - 0 1 
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»J7WD7-feT-h^ tfn;u- 2 , 2, 2-hy7;V 

^n^ptr**- k £x;p- 3 , 3, 3, 2, 2 
T^r^u— K 2, 2, 2- h y 7;utfpx^;vt:x 
;i/x— 1 - ( h V?)\,*U**)V) JLT-frTt 
t~ K Ty;vHJ7n<;*-p:7-fcr^-K 7'j;v-l, 
1,2, 2-fh7 7;i/tDx^x-f;w ry;v- 
1,2,3,3, 3 -'s^+^n'tfDT'Dt^l/x---- r;K 

7"P tf;V- 2 , 2 , 2 - h ij7WDxf;V77l/- K 
>fV7P^-^>^7WD7D^l/7?l/^h > -f 
V7DKJV-2, 2, 3, 3, 4, 4, 4-^7-*7;i/ 

tP7fji/77i/-h s -f v^nt:;v-2, 2, 3, 3, 
4, 4, 5, 5, S-y^rahT^^V^^^vi/- K 
^VT'P^-2, 2,3,3,4,4,5,5, 6, 
6, 6-i)>r*7J^DA^i/;i/77l/-K -f V7 

ntr;i/- h y^^^p^T^i^vu— k -fvr 

nt:;V-^>*^#7;V;*P;fr*^;i/7Vl/--K -f v 

rpt^-y^^^tfp^^^u-K YV7" 

Ptr;V-2-hU7JVtPy^V-3, 3, 3-h'J7 
;i/*P7"Pt:;i/7vu— k V7"pfcf;i/-3- h y 7 
^□^^^-4, 4, 4-f'j7WD75 L ;i/7Vl/ 
-K -fV7'D^~l-^W-2 1 2, 3, 3, 3 
-^>*7;i/;*P7 p p^ji/7^u— K -Yvrpfc^Ji'- 
l-^^iz-^^^^^D^-^^^^^l/— te 
r t - 7f Ji/-^>^V7 W p 7u t;i/7 v I/- K 
ter t-m-^7^D7fjl/7VU- K 

Witt, x^u> N z?uv)s> y BKtr=.;K 
fcTx^x^ux-^K t:r:;i/xf ;i/^r h 

K 7Ptr^7^.yi/-h, r^7^»;u-h, 
;w*#yu-K x^jvy^^vi/-h, rpt^M 

MD7^';i/-h, x?-;i/-cr-7;i/;*p;7#y U — 
K rD^i/-a-7WD7^'Jl/-h, ^;v-a 
-7^tD7^Jl/-h > ^^n^^^;i/-a-^;v^ 
P7£ U K'\*2/Jl'-a--7;i<;frpr£ 1 J 1/ — K 
^>^-a-7MP7^yi"-b> 7?y/Mft * 
**y;uBK a-7JI/tP7^'j;H, a* 

Bff*tt, KHE1 - 3 3-1, 4 2®ttH&&!)* 
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©kr<t-»T«ft*^ «rfcHF*L<tt6 0-9 0Kt°/o 

-eft^o 7 yJRd*K-&*CD»*l^ 7 

Oct 5 fcttfflfc * « h*«tfg&fc:*r jH#fcigS?tt£ 

■*HttM<DJW*W*«i:UT* 77MYV^n = 
hU;K rybr^^^P^^i?->*;v^x: h U;k 7»; 

■fb'OV^/Vv t-7f7Vt Kn>v-#**-Y } ? N ^ 

7 f * C 4: A* tH* 5 . 

dco»x KJBBKtt 1 0 - 1 0 0 °Cs S«^R8« 1 - 1 

*^y**#«»©*sp«fl^PJItt 1000-3000 

«jt«TB©«fc$fcxjK*S/ 

w*uv>o *-e**7y*T;w*>5Miy*'-;^y^ 

^;i/x-^;vfcuri*«AH, 2, 2, 3, 3-rh? 
;K 2, 2, 3, 3, 4, 4, 5, 5 * 7;P#p 

-l, 6-^**>y*— fl/^yy 

«0*f*LV^iRB*f**lttt^ S/U^r-h*y=f7-fr 

M&ztiz{t&®£&m+z>i> y «r- h* y Jv-ti 

Tttx ^JiW^h^^ h^r^i>7>, 7h7Xh^» 

fh77nm^^7>> 7h77h*yyy 
V^CDt 1 h 7 771/3*2/$/ 5 ^h7-2, 2, 2- 
h"j7;i/tDxh^^7X fh7-2-7^Px 
h*>^^>. ^ h^- 2 , 2, 3, 3 b ^7;U^" 
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n- 1 -7omyy7X rh7-l, 1> 1, 3, 

3, 3 -^.^r^7;i/^D- 2 - 7"D \£^i/f/^^ % X 
h-7-2, 2, 3, 3, 3-^>*7;i/*U-l-7D 
W^S/S^X T^b^-1, 3-S>7;V*o-2-^ 
Pt:t^>^^ 7 1 h^-2, 2, 3, 3, 4, 4, 

4. --n^7;V*0- 1 -7h^>i>7Xrh7"2, 
2, 3, 4, 4, 4-^^r1t7;V^P- l-^h^r->^ 

»r a c i: c J: d ^ y «r— h * o uv-#»*>n*o 

±teOW< rb 57 )\>**& is 3 ? **«iDU 

$ iaxte2atefflra©#£«-*fe£ch> &v»s> 
As ***y-A>«%^*ck#aj**<* fffcftfc 

Mttl 0 0K*»1Z»LT5 0-4 0 OMSs ff* b 
<lilOO-25 OJWffT&S. Wb«»tUttt, 

Cfc#lti*S4^ B> ftfctfBx ^U-f >B> *>a*B, 

-*<Z>S i0 2£tf*ttl-l 0 0%, *?£b<ttl 0 

b * y -< AA©#¥tttBftia* 

HL «ia«tao-A' (,**y-;v> x*y-;K -fv 
:/D/iy>-;v«) s IfBxf-As »B7^K fiB^a 
v;v^ /^My3-;V7-lrr-h> * b )\> 

b>\ S/*n^**yx ^U>^H7^F> b^x 
>> *^u>> **^A*ey*b> 

W-Jls 777HbStfcO> cnSTS/Uir-h* 
y=fv-ft*lRU /i— n-*— > a— y 
7^73-^-s y-M— * y ^n-^-^ 

S^r-<*T;vn^^H©iif*b<, «*.ttxb**b* 

rh7-n-7D^^y>>7>s fb7 
- n-:/b 3r^>^>, fh7-sec-/h^^>7 
fh7-t-7h^>7>> fh7^xh* 
*/*/5>* f^^MV7DWyy7>> ^b 
7^>#-n-7omyy7X ^b^>*-n 
"7h*yy7>, fh7^>^-sec-7Kyy 



^b^>*- t - 7 b*i">7>, X^b U 

y 7"n 7 >> ^^h'J^h*^>7X ^ 

b* if 3^ ^f-A/^xb*^^ 

b y ^ b *^->7 6ft3p 

±B3TA*A/>r-Y *7)Vzi**s FXIi^JRrAn*^ 

^><b6Hbzk*^ bAx>, *©»*iKJSMb 
1 o 0 96Jn**»avili*b&fcb-c^C6S io 2 tt 

*7?> »K*0. lM°/ottls »*b<«0. 1-1 
0«*XCtt**Sfc±H«K+K:JMrr*o Si0 2 

aw»/t >^-*«fffi^^ch^m^^s>8o 

c©i8*Ctt7Jc»»^^B^*^±©2ktttiA, 15- 
3 5°C> »tl/<«2 2-2 8 ft COiSS^ 0. 5-1 

U^Cttfe<Ott*ttO. 0 0 1-4 0. Omol/1> 
»*L<i±0. 0 0 5- 1 0. Omol/lgS^*S 

j3nt*Ci:^£B**o JUkWCtt. fb7Xh^>^7 
> n t^ b^^ h^>->7>>fh77'DW^yy7X 
fh7^b^y^7X7;V^l/hU7;)/3^>>^7X 
3^-b4 0 (3;i/n-bttSa) . MS 5 1 (ESib 
^ttS) > %J-7*v*7s (B£fb?ttH) s 
^r-ffUfb^, 1f7D>F C- 1 1 0 N 2 2 Os 2 50 
(*M^aMb*tt«) s«ir^7W-hA-40 2B(-fe 

>h7««iii) > ^f*7;v*Pf^^y^ 

b y ?)lt*a*#3-))sb y ^ b^^->^>x b 

y 7;i/3rD7"o tr;vb y ^ b*^2/^>«07y#*fb 
■Hb'JxWK ■Bhy^*"iK aBb'J^D 

aBby^^voaB^b^tt^f^nso 
tfrfaisx, atJ*-icKj«braci9-t?afflfty^ 



ttrtfil#t 81R13 — 01 
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fli©ISHT5*<b 3 S C i: #tti*S . 
^fia^ixs^b^x MSi02 VfrtE.fo&fim'r'i 

mt&mti> <bw>m$h 6 m\ztiz'j>tji<ti> 

»«tex*;i,¥-HSS£jfcttfci!r$i;}u fl-^rtc 2fieJi± 
Ox.-X*i/&*1i+ Hb^®?. UirEi:P«©i£l4x* 
;v*-»Ktft:«t 5 *^*>fi-&*MSfi%KJ: bTSSUB 
*5cfc#^«&teto^n?<fe£<> xtf*s/#fstt:r.*;i/ 
*-*8£j£*4{b£«!Ji:b-t8u (-O \£*7*;-)\>A 
© ^ y y;i>x— ( c: ©fb^iix t# o;vt H y 

S55«^»fcLtflfeix5) ; (d) \l-A7*.j->K 
A*©7i^-;H±OH*21i«-rS-fti#«!lK:x x£* 

X* Jl, * f- * >*^£ * 3 

7* >*£98*6&K 4StH*- A 5 Rlt6fc<b^«3'C * 

s> a ;w * b * mm * s * - * &m<D-mavimx & a » 
cftsewci*, S98a-iftit( i ) tm&n&wn. 
3c-ei±*BS-rso ^ne>©«ttx#.;vdi£-«i!SiiStt<b 
^«3i*SJ83*ss«T^Ji © h c 3 -cae^ e> n.fc <fc -5 * © 
fcra«©jiWM«\ «?«a^©«<4^*;i'^-«6s xi± 

^Xvjaa, gKiMi}iAi^jv^-©(+#t:^>)Slfb* 
W±©£5CbT£StimtJi*J&j£-f So *tS«5©#5* 

fc-s-rt^*. c*xe>©»i:LtSftb^fllfi£ttWTt:^ 
^n4t»**©-CS>*o caettffO. 5~5. O/zm 
-eSiots ^iS&SO. 2 5~1 0/zm©l«W±©» 

2m<D-m<t j T<imk : Pt¥-i!mmo . oo5~o. i 

A m©^B<b>r -i IMmttm X K * T -fe f- ^-fe * o - 

^©^fc'Wv^-'f't^i-sfl-Cife'^ 

B<b^*X BfbTVVSx'i'i^ B^bffiSSx B<bS8s & 
B#;ui"!^ aa-ny^A, a^y^ eKB 

u>jr«I3&, #y*-**-bSM8Bi^ 7*';»-wi/ 

^»«JflSx /HUx^T'^mffiBis *y 
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•sctiu ^y*&if©:zB<b*>f*#1St:s?£b<ffi^ 

^BH*iHfs<'y*©4 i -e i feaa8tK*ox^6n*)8« 
tt«7jcaBtf*^a*TH'%s&** j ^&<sftb^o a 

iC&ktt^BV-^fcftSB^fflWSzKS^^-CSiSd 
^a^Tfs ^I^.Ii»±->U^T<b^ (t*) ©©-9--Y U 
->7«B*'>'J3i! «) 8©Nip3il Efcfc:*«<i5> 
5. 

5©**^t»^b<s **J&Stt»Rfl!tfC<fc!>«r8B-B 
<b <r -f JUtt^-^^B^b^ 3RTOX^^tstt^ilft<4« 
8&»*J&fi£*-a-2>. <S3te«^@©«WWSK*ti-rci^ 
*«T?gSt^-5jan*V>tt±/W >y-fcb-CfStti8Hl 

^fc^4«li«:fflv^&BSlS)l^:•s-^>©* s <fc o»* b^» 
c ctj^^ac t©-c* *ratt«ra<btt«ffikt***B 
*i© J; ^ tsfs^^st c <t o as«Eis* ir*igt: 

ffittMlflMbttWJM 2: b-Ctt*^8l{bt4»IB^«^ii«?I 
^bttWBi&^tffi^S^J^bt^f fcftStfx SS^ 
»-?>«?8ia^©ISttl^»C J; SttlflST S> 

ottiv^ «^«lfflfbi4Wie©IWi:b-Ctt*^5SI{b 
tt*Ux^^;u7'^ y u- h^waix m»ffl<bt4Tf 
y ;nt7 >^»B&> *^«6«SMbttT-? y ;v»ixf* 

^i»gi<b^5« y x* ^ y w - 1- swiavMi 

*a?ttfflv^sc t©-t # 5Us^i®?S'fbi4#y *-;v-5» 
if y v-h^flitbTiib y^^o-^T-a^v f y 
r^yi/-hs h y^ f-n— ^D^^hsr? y 

i-xyxy h-;vrF57^'jv-h, ix'O^xij^ 
y h — ib^st/"? $ y w — h-. ^^xuxy h— ;v 
^7^uu-t>, r^^^Stt^^v^xy^ y h 
-m^xwj h-;!/^©^*^^^^— ^-y =fv 

-Tj**. cjt,*.©* y^-^?'* y u->^»igi*i« 
sst^8t^■c^s^b^4* ^ ^$^^^ w mamv^ 

xigliSMs-ee^tt-c&D^tt^tfcSiWiistr-'© 

±E©3R^«g«S'fbia* V*—)l>T9 y U- h mWSBCIiH 
A«*^ili®{b'l4x7}?dr^^«}||g4^W bt^ffl bt* 

±^o7t>vu-v &wm&.m®mit Ltzmtmmts 
awssfc-ra^**. x*^->»«sjj&ttri"j u- 

-y>^4.'h*V>. 3itfSd*i1.»8Mbttxs}?*S/3R 
»tJgi:»ix*^i/»§^XF«3{c 2fflW±dtt<h*«t» 
*^*>fi^5l*fi»J*^Wb, «^«a*MSt-r«Ci:K: 
i t)asffiRt5tSx**i/«3&f $>So 

SUIt T^yp-b«©-tt6S4r^-r •£•&©, ^J^. 
fcfv JtlSWffi^^MO^yx^^VffifiB, #'Jx-^ 
7-^y;vWSB^ xTt^i/fflBi, •i'^^v^ 7 
>^ kmk xkd7H!* u -7^ y x > 



ti^fili? 8 1 R 1 3 - 0 1 



( 43 JS) 



<0> 2001-1745 



n550~1 000keVs »IKIil 0 0-300 

9 y 7% ©#»*> -2.3fll^SftSSA**Jffi-C « S. 
SUPttO. 5~5. 0AtmtJS*Ci:**fft U">. X, 
C©-5*>£rC2. 0~4. O^m©^*'*?* 

£WB8±»Xttl«&Ji£*©a£#©&ttffi!lCS 
S81SSt53fc*7^ ;VA©#»J5E*©«!<ti(CfliV> e> 

Si:b-r7*9xvjQs N bw 75 

Xvjft&fc btttlf IS¥ 1 1- 1 4 3 2 0 6 ^CSe«© 

a swam iib-ttt.. stJKr±»xttf»te«© 
^«e«»t:»5aa-rsc:t**«inffea. 7 o*cw± 

t3 0M±10^ £»)JiJ£b<«:3 0»tt±5 4Mn 

5 5 0 nmfc:*>tt5;i23S*t 9 0 %&±.X-3b% 
bl^o R&RJI©&|BtJltt, BBI»*H5I** S 2 
Ox 1 0 -•N/cmfeTFTJift L^e BBffil 

SSRTJtf 2 0 x 1 0-«N/cm«fc 9 *H 
*fctt*bfcffifti>«Bl*U:< <&S. §7yf»<0 7» 

fti»it©AC:fciN-c$?3: u->. 

i&S/iJa— > s d7«s/J!t7';V3*i'^-5X Mfc, TE 
FRON AF 1 6 0 0 (^itfVtt**, n=l. 3 
0) , CYTOP ttSSk n= 1 . 3 4), 

17FM (=iV-3>'(«)m B#f*n=l. 3 
5) , LR2 0 1 (Bjgto^X3* (SO ttlk n= 1. 
3 8) «4agtf*c:i:#-et*. cix?)J±#»T?*a[ja 
ffla^fe#T<5Mi f a c t * nrtfe-e* s. 

X, 2-(^— 7WD7 ! i/jV)if;M^i' 'J U-K 
2- (/t-7Dn-7-yfWl'Wi') x?-;M*£ 
'JU-K 3- (;v-7Dn-7-.**\H/;<-*f-;v) - 
2-t Kn^s/rntr^^'ju-K 2- 7 
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tt <iE/ft©wf&**) ia©a[®jf*^-r7-f ;vA**fa 

©»£©*SB«U H(FJBb&*:a«l5©7-f ;VA©»*b^ 

ffl^-csuii-rso B3fcffi©«asitt> 25-350^ 

©»$&*-rSC:k*«Sft b<> 4 0~2 0 0#m©ff 

&ffii!ma£t9:tt-c*><u^ ^®saaa©«t6K:{*, ^ 

fJ3*bfc<fc^t:^ 3fe»»©±K*Stt^«J («f{3^-f 

feJt#»«^-h*>aig*n-C^5 (»M¥3-9 3 2 
5^, »@8¥6- 1 4 8 4 2 9^> f*BS¥8-5 0 2 0 

^BB^ 9- 2 6 5 7 2^©#&ffl83«) . 
©■feJUD-77^b- h7w;J/AI^ ^©.t^^^M 
m->- Y ©3£J#ffi: bt S 3 i: g 

^«JS*«Jitts S©-*fi«*#b<liSStE|q]bfc-r-f 
73x4 y7aStt«-^4$trJIt«)aci:* s »Sb 
v^o'x-f 7 3x-f 5»7taffitt^S:*tr»^ RSSi: 
3E«f*iS t ©* r« ©« * C*5 

^^'rs;^bb&-'^^ , 7U v KBaiR3b-C^r*»toe:^b> 
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rgffibfeffifRi («)*.«, /vf 7y * HBrt + ^-f 
?t>tot>i:o£D^tfili, nBB0&ttAitQC#&'ra. 

(ttfi£**KB] 

TN (Twi 

sted Nematic)v IPS (In-Plan 
e Switching)> FLC (Ferroele 
ctric Liquid CrystalKAFL 
C (Ant i- ferroelectric Liqu 
id Crystal)* OCB (Optically 
Compensatory BendK STN (Su 
pper Twisted Nemat i c K V A ( V 
ertically Aligned) 
(Hybrid Aligned Nemat ic)cD 

&*ve- h «Kiai^fy istz&T**- k * ass* nt ^ 

- h<Z>£«M*£ LTffl^T* <t^o TNt- K©«B-fe 

icoii^tlt Srl58^3- 9 3 2 5^. 6 - 1 4 8 

4 2 9^ «HPF8- 5 0 2 0 6<§\ «rlffl¥ 9 - 2 6 5 
7 2^<0^$gtl8B<8* J fcSo €U (Mori) 

fi6<B8&*(Jpn. J. Appl. Phys. V 

0 1 • 36 (1997) p. 14 3 *\ Jpn. J. 
Appl. Phys. Vo 1. 3 6 ( 1 9 9 7) p. 

1 0 6 8) 

(•STNfltftBMt&B) 

0-3 6 0 *<D«B tia& 6 *vtS3!K »ttttAtt#? 
©JB5f*S*tt(An) y:r (d) £cd*(a 

nd)#300-150 Onra<D«H£&£p STNS 

2000-10531 6^«t:gB«)b s S>So 

(YA1WM«M) 

«*«EBt:«lr^**l««5/-hcDRel/*-5 f -S/ 
3>ffi*0Ml 5 0nmtU Rth^-r-i/3 
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>fll£ 7 0 73M4 0 0 nm^ra L^o Re 

Me*?* iuo v Aa»aa^«Bfc^«<D^wjs* 

U^-x-^3>fll(i7 075S2 5 0 nmT*&£Ck 
##* U>o V Affl»aaS%B«fc-ttO**ttB3Srtt 

^-^s^tf&l 5 073M4 0 0 nm-e$>Z>Zt 
tf#*L^o VAljt B W£l(t BX.fcmHVl 0 
- 1 2 3 5 7 6 9&WCE«*ftT^5J;$ttElRl» 

( O C BSMB^BBft AVH ANBttBB^SIB) 

*fiiO'fe;i/D-^7^i/-h7^^Mi > ocB^e- 
i*©«a-b^ft*-r*ocBai«»««%«iB**tM* 

HAN*- HANBBBBSB 
B©***l«^-h03K«{*:kbT**#flt:H^6n 

* 0 ocBia«aA^*iB»svM4HANffistaa^« 

WB^B/htft^ft^Jte^lSB^-hCDBrttfttt 
IS:*fR]£ fcfiFS Uft^C tffi&Z 0 C BB*aSI3c 
»BBft«^U:KANB«kaB9BB^v^^M 

<SffiH££ Di*S£ft£o OCBattA^SIft^^ 
iiHAN B&a M t ffl ^ * y-FCo 
^Tfcu «f9fl¥9- 1 9 7 3 9 7^&$Bfcie«fc#fe*o 
i&i (MoriJftOXtJpn. J. A 
ppl. Phys. Vo 1. 3 8 ( 1 9 9 9) p. 

2 8 3 7) E8B«tf«*. 

*&m<D-k)in-XTis\s- by<()U*\±* TNfi, S 
TNSx HANI, GH (Guest-Host) B© 
R»B*a*»BB©*#»B^-hi:UT**«K: 
m^bftZo zft&a*^— Ktt*<fr6A<J06*i 
TMSo TNBK«B«aa^B«C"3VxTtt, 
1 0- 1 2 3 4 7 8^ N WO 9 8 4 8 3 2 0^> 

3 0 2 2 4 7 7 ^<Z)&&ffifcga«#&£ 0 £#M*Sfl& 
^SI{:ffl^2)*?ffl«^hl:o^tlt WO 0 0 - 
6 5 3 8 4^C8Btt#&So 

(^©ffe<z)«aa**B) 

*««cD-teA>P— h7>r;PA(4, asm (A 
xially Symmetric Aligned 
Microcell ) KOiftB-k;!/*** 5 AS 
MB*a«»BfiO**B«S/- h©S»#k UTfc 

BSMftBBBmBftWX^-V'-fi: J: D«l«*n 

tta-fe;vfcfiM»-c**o ASM^-K©*aHr;Vi:AS 
Ma*M»«li:o^ttt. (Kume) ffeGDS* 
£ ( K u m e et a 1 . f SID 98 Dig 
est 1 0 8 9 ( 1 9 9 8) ) <CgB«#fcSo 
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(LCDJB***Mh>--h) 

*$BS¥7 - 2 6 7 9 0 2, #M¥7 - 2 8 1 0 2 8, ft 
H^z 7-306317 KftflCfl«d*VC1^«. *tl 

CD{?(lkbTB N C. Destrade?)0M6> M 
ol. Cryst. 71*> 1 1 1 H ( 1 9 8 1 *) C 
BU*ftTV>«^V-tf>BSI*^ C. Des trade 
6©WJt«ftx Mol. Cryst. 12 1 4 1 
9 ( 1 9 8 5$) > Physics lett, A, 

7 8i, 8 21 (1 9 9 0) tBWntlr^h;^ 
>B9lit^ B. Kohnee^i^f^ Angew. 
Chem. ,9 6*. 7 OH ( 1 9 8 4$) £&3«<*ft;fc 
^*p^*tf>B**fcfttfJ. M. Lehn£<Dfiff3frK 

J, Chem. Commun, , 1 7 9 4JI (19 

8 5¥) > J. Zhang5)OW8l^ J. Am. C 
hem. Soc. 116i> 2655jS(1994^) 
£1B«<* tlX ^ 5 Tlf * * £ >*-^7 x-JI/r Hr V V 

(Btttt) ft**tt. -jftf»£c*xfc&# 

©■e**i«±BB«fcR«*n**©-cBa^. 
»»«Ffc43^tni»wb*«fr6«abfcfcB^ sun 

©«*Mi*raj*bi»a* n«wb^«j®'J>fc < 
*«*«i^ack#»*u^« *feHBttfc*B* | hy 

7xri/>R»^ s ftW¥7-3063 17 (Yb 2 ) 

^7^V-h7^>Ali> Brt«©3E**l:b-C#*b 
<ffil^n5o «*l&tt«M9 9- 1 5 2 5 0 9 KB 



^A±c»B3ftftTBB±CBtt&ft*.EiaBtt* 
ffltflRl*^**^ K:«M a r«. C«E«Bfck * 

*»*BtEiatt*tt#** 

EMtaffftbtifffcUTtt* WWb^tt <#*b<tt 

(lbjk) cj;!>jis/*sti**»BL 

B«»*aW±«»©ft^C J: *)B««*E«I**fc» 

BMOTa^fc^oflkb-CWU *y ****** 
'ji/-K r*y/i*/***y x*i> 

- ;V h ;i/x.>#»&<fc ^DD^j^ >Yb# U x* U X 
-hp-b;vp-;*, *yJfrfbt:~;K M»ft#y*i/7 
-f #yx**;K #y-f ^ K in^/t«K 

=^>**;i/"fe;i/p-*> jJi'jxfi/>, #y:rnfcri/> 
&tf # u *— #*— y 7-»ff^>*^^y 

>b»*©*uv— n #y ejvt;io— 

V7;v*;vi (*ttUKMltecLi:W«bv%) £#t* 

+T?*r;i/*;b*2tt©*y K^vr^n—JMdtWCJf* 

b<x SHIttf 8 **:^-* fcElft** 

6-1 4^»*b<> -S^-(CH,)C(C 
N) -*&tt- (C 2 H 5 ) N-CS-S-**bT*"J 
t-;vT;i/3-;i/t:^b-tv>aci:i) s Sf^b^o ±B 
r;v*;i/*tt#y \z-)\,7)\,^-M*s *ig^r;v^;v 

t8#y t:^;ur;v=i-;H^ ^i/ (t*) hcmpi 

0 3. MP 2 0 3, R 1 1 3 Oft if©7plEi5*#Jfflt-a 

LCD©ffi{RjBt^bti£<ffiu^n , rv^^y>r 
E«iikbr»*bv^i*ii**yr s ^^»(«*«> 

SStfbfiS «*) HUDLQ/LXS/y-X B3i<b^ (fit) 
BOSES/'J-X*) *StJ*»BKllB#U .1 0 0^3 

oo°c-eo. s^iwnMAbfttt^ ^ifv^tack 

aiFxjt«*Mb^«iaifeD3R«»k»c««b-c. :n 
6<osjty v-taMbs^a^tcj; 5»&naa««-c 
ftack^ff* b^o 
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KftSICffl^axfttf y-^-i:, ©Wgffifl; 

^ft c h*s»* u->.62in]Bt©# y t:^;vss£\ 

'j>& < t*-{i©fc KD*>>,»vai*siigi$ tit* y t= 

5C*^7=;i/g|5^*fei*7yyy-;ugp«-%* 
*-ftS#, i-^;w*g^ 9i/*>«*, r-fe*-** 
^a&ftjix^HS^S^UT^y e=;wr;io-;H» 

* * 5 i±r y y $>^;vgis#& w 

y K-^TJVa— ;v*«, ^R|3p9- 1 5 2 5 0 9O «b 

2 2) k*W*U>. 

gfcs mrsB^ev^jasii^ LCD©«tsKi^jaaxa 
l: uxi£<Sffl;*ft^ftffla:£ifc**Jffl*ftc:i:A J -e 

3 ft. BP*>, EftBJlfflSIH*, B, 7*;UK 

-5£^|Slt:»5 C i: £ <fc 5 ft Z t. 

ttttCtt^ Lfetfffc if *Jfl»-CMIffiUK9 tT>^4fTa 
CfcCfcSgSiBSixft. 

M^&;!> &*«©&»»« kb-Ct±, SiOitt 
StU TiOj v Zn0 2 Sfffl^JHSHbiais &ftV> 
❖MgFj <S«D7*:/fl5*U ^5>CAUs Al, «©& 

«tfiii*f*>ftft. ft, &«&(bW±, BK**©%>©-e 

S£ttft*©-Clifc^. JR«»*IR«ai4, 

fav-tj&js-tftciitft&ft. 7/;i>a (£j${*) &H 
;SL-cai*-f fta», &ftWi*R7 4*A&;i£»;*-ii:-t 

■y-ft;*iSi:b-t, gmmta^saji*^-* 

tMi»»£tt#-f ft:*m&3jStf a £ i: tf-e & ft . 

£6K#ftffi©HrJl>o-;*7'i'l'-h7* JUAfct, *SrM 
¥•8-5 8 3 7, #H3P7--1 91217, «fM¥8- 
5 0 2 0 6, *SBS¥7 - 2 8 1 0 2 8 CRffflCIBttS 

h 7 -r ;w a&v *©±KKtt- e> nfejt^R^Ji*^* * 
&«-r*«Tffcs. LCD^©a^ji:urtt, ffljttg 

* b < «*>«#*?©#«£«» 7 -f .JVA i: LT, 

^a?-f » f mmmvitopmm out, #c r^j 

7-f ;i/AB(c:flL-cflgv>-ti3»K M-stt^-fXa?^ s> 
4»«36#iSt©F3«Hfc-fe;i/n-^7'->l/- h 7 4 ;VA k 



*ft Wffl-fe ;v a - x r i/ 1> - f 7 4 )\> a i: -t% fcrffl ii £ 
*i*±IS3fc*««J'- h©# * L^JB»l4TBBffli:*5 D 
TJ&ft. 

( 1 ) ft&<o¥i%m&, %*mi3m<>>mis *fa\z*i^x% 

¥H#JB©J!E®*> 6 ©ffi»©»Sa kftt«iP LT ^ ft. 

(2) K^K*«, 5~8 5° ©«fflt|S<bf ft. (3)K 
^K©«'J>fflfi«, 0~8 5*©l6ffl (»*L<liO~4 
0" ) CfeO, ^©S^ffiASS-g 0° fflteH (J5$L< 
tt5 0~8 5° ) C&S. (4) ^ft©*'h<ak»^; 
fii:©!64K 5~7 0g©«5B (Sf*L<ttlO~6 
0* ) (C&ft. (5) &M8£1fi, ^R**©«$*[£9 
Tf JtP JWJi ©Jl£S<P t> ©E*t©i8iD k J*C 3L«i«J 
K^fb(»*U<l4i9tD) UTfcxft. (6)^R^»*s, 

t>ft. (8)A¥S^JIi.2WSHf#i:©Batc>B2ia]«(» 
SL<tt5Ky<'-©®fbK) tf^$^^-C^^ft. (9) MS 
¥H#Jli:IIftati:©IBfc, T^Ji^fiJ^nt^ft. 

VNfc*|RlC, 0 3 >©*6*H1©«'JM! 

ft. (ii) KiHiPiSitf, <7\zisir®mi!tiiti)M 

v-»-Cifeft±83 (8) 8B«©**ffl«i'-bo 
KJtt*a*Ji---«Slra-rftCii:-!?, »3fc9MI#«©£|6!ia 
S&3C*ftc:i:©^t ft*ttl^«j**tr ' ktfJfS L 
^. R*«Mb^%*», a^ttH««rft^>'T— t$>ft 

*tt«©^ffi*^«SBE*ffiV>Tff»*^fc-b;WD- 

^r'>i/-i7-f jvA**jSffl^nftSfi3®^iffiflt>'- 

h©ff«*Sfc:-3VNt{±>0lJil«^l«¥9 -7 3 0 8 1, 
#W¥8- 1 6 0 4 3 1, ISM^-? 3 0 1 6 KB* 
*!t:SB«£*vo c*v&CSRJSSftftt>©T*tt* 

( 1 ) JSl3tti$nfc*Rtt©*ttffi©^ajR»*«S« 

**B^^nft. (2) &mmmmm<?>&m£, 
yu - =7 v t > ^saa *m t-c ja^ssi&ji *ie 
iRiKiJ^fili^-B-ft. 7hr>^a— ;w*K7-r ;wA*ffi© 
Jt«tJKi3SxSi*i(c*ft 2 ■?©»*£# a -^ISIKEBU 
[sHE-T SiS5 H > y D -;HCS 7 ^ )l AS«* 7 >y 7$ 
#ttifiib&7<t JWA*ffi*iejS1-ftc;kCJ;o-c, ie«l 
UtBE7 -f ;VA»«±©Kl^fflt*Bt 9 
-rci:i*jf*t^. 7-f;VA»«©«j3S*I^CMU Q 
(Ett4ffll7T 7 K > ^ a -JWtBBf ft C H i> * 

ft. vbr>^D-;i/as©HRS> pjfliis, fin*»^r 

n% 3 0 wmttTtfeSC U^. ±8BE«©7 

±©^ffi © 7 1: > ^ n fc« * -c ^ ft i: #*? g: u ^ 
(3) ittiltt^-f ^3f^ u»7fb^«iS^tr^«4s 

tsiBisw±c t ft . &&wwmm c»5k>? 

K>^««Ufe«MBJi©*iBftl*«1-ftC ii^ftft b 
^.JftStt^^xa^^ y7fb^fctT^*tteSgS 

fcwrftiaiittT^ y^(b^«(«:ffl^ne.^ 
ft . bjess ^feas*»©^B*M*»-e ->-;u u«t a» h 
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*B*inll&-r*;:kK:<fc*U x-f *=3t^ s/^Vx-f 

«**«*JiOIMIlSUEC»U'C-0. 1-0. 1 m/ 
k ft & Jt 5 £ * tt * # 5 c k #» C b v ^ o 

#«©«fl>a««»iiii:B#iB»t**«Brttffa 

(4) R&^£ftfc»£#:*Ufc&> jQjftLt^*!! 
-r* 9*ffiOttBBftBfiK*** 3t«Wt: 

ckfcADtrftSckiM?*^. 
a^Ml&ft^t-SC kC£ SffftS Z k#»£ L^. 

(5) EAiuawiiJi#«rit*tife*tt«a)ffsai 

*>ttx1$tffl¥8-9 5 0 3 1 9 7 3 9 7. 

(*H¥1 1-3 1 6 3 7 8 fcftlBfclBBSJVO^ 

na3asa«a*^»ii 6*i&o aasi* 
b&ctbmi*x *a-te^«5«fcv*©p«t:K«*nfc- 
«©«#«*fcft** *B-te;vsu -«t©«tastR©ia 
fc*a*ii»uTv^. #¥»«^-h*> »a-k;b 
k-*o«*«k<omit:, -tkEB-Ti*, 
a * ; > k * © B % S k © IB C — St E K T 2) o 

VAt-FOSWWIis «ElRBtf]nB3K:*Mft»Btt 

^tfjumcaBeBAL-t^ft. va^-k^ 
B-bjveidu ( i )#««»tt***«E*Win*fc*« 
W££fi£K[pj£-£s «£EBittJ«ft*H»t:* 3 FtEfi] 
SttiSSOVA^-HfiDHi-fe^ («r98¥2- 1 7 6 
6 2 59&«E«) CJH]*T> (2) tUMtt*0fc& 
VA^-KSVJI/f M-f^bUfe (MVA*-H<D) 
fj(ffl-fe;i/(SID97,Digest of tech. 
Papers 2 8 ( 1 9 9 7) 8 4 5BBK 

(3) «tt»att^*«E*Bi»B*c*»»caiiB 

AS*. «EBfti»k:lai:hv;i/^l*^^>EW*** 
F (n-ASM*— K) cDiMHz;i> (B*«aWSI 
t&cD^ftifcS 8-5 9 ( 1 9 9 8) S3«) (4) 
SURVAI VAL^— KCD«a-fe;W (LCD-f — 

#^#3IHWC*¥ErR]LT^ $6£60ttS120° 
fcfcfctiEAUT^&o TN*— K<D*a-feMfc> * 

5— t f T»aa^$s«k it«*$ <%}mztix& 
( i)«s-te;v0&fflc&:ri'^hft#5 o bltt**. 



(2) *a*;i>©fflff*JMFttAnfc* ttB-fe;i>fctf» 
4*aJI©J**dk©*And©«^ 0. . 
0/zm^jSH^*^o (3)«1WC-*0«W. 
#»«B»B?*#oB*«B**U 
AB«**fa« (4) #«MMW**i:U'CTFT* 
rciiMIM*^^^oH*«fi5k«»tt8Bk&*-rSo 

(5) 2«tCDffl^:«Olia«ffiA s ^iJii35Ebs 

7^T7>r h*— <e) 2#<0«#«<d« 

OCB*~K<D*a-fe/W*% WttftStt^Sraea-b^V 
©±^kT^kT^KW£&o;£|a)£ Eft 

B'CfctK *S*S¥F4 5 8 3 8 2 5^> *H«r»5 4 1 
0 4 2 2^(2&BJ3ffl«£W^£tx-t^*o 
^tf«a-fe^cD±»kT»k-c»»Wk:EiR!b-ri>sft 

&#-f*o *V>Tz#>s £<M*a*-Kte* OCB (Op 
tically Compensatory Ben 
d) iSS^-^^iW^c ^OKEA^-F©* 
B^SSl*. fc»**#B^ 

ocBt- F<D»a-b;^©*a*©**»flis/- b <z> 

(7) *a-fe^kil>ft<k*-*©«3tt«k©IBt:E« 
t^o (8)3»WS«r**5cfcV*o±fc:ttltfetifc7 r -f a 

frfe*lft*h*o (9)±IB2^#^ Re # 0~ 
2 0 0 n nu R t h^2 0-4 0 0 nm^ft^iStSp 

(10) B[jfc**l«^— VcDiSli#lRl*6«vxfc*K0fc 

t?at»$iiS^^"r— >3>©<S«f Re 1 (**H 

dtsz-h^ttREH^nsa^fc:^ s^—b 
© w ^ -7 s — > 3 >©!Mt*©*tHM k> *bb<©t 

8Bt? « to £ n « b ^ -7 s - ^> s > £>*S*MS R e 2 k *«T 

0. 2xRe2^Relg2. 0xRe2 

(11) FERI^— FC0«ta-b^43J:V*a-b^© 

t:E« * nfe— »<jd«* jft-f^ e> ft 5 »a»s8« 

TffeotH ffl^*^© / >ft<k%-** s s 

©arta«ttk<DA** j *KWt:4 5 a cifto, ^^a 
BiSWitiOffirtBfflWkBjttHofflnaattkt 1 **^ 

awsa**» i vB3URflneB * n-c ^ * ^ k #» * u 

^ 0 (12) (5) t:aB«©-fe;i/D-^T^U-h7-f A* 
ix^a»^^ftot^T*J:Uo 

(ttffiB«OWBttB) 

A -f ;v a ^ ft ^> ffl o % c k #-e S s . 

s*n^*cDT?ttftOo tt***R©**»ttC^> 
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(Re (4 5 0) )#7 07}5125 nmTS>t)> tfifi 
5 9 0 nmt!atebfcV^-r-^3>iB (Re (5 9 
0) ) ^9 0M160nmtfe^ Re (5 9 0) - 
Re (4 5 0) £ 2 nm0M«*»JE**>C b 
l^o ««4 5 OnmtaiSLfcl/*— x-e/9>« (R 
e (450) ) 7 573r£l 2 OninT?*^ ttA5 5 
OnmtaKLfcl/^f->3>« (Re (5 5 0)) 
#9 0 72*21 4 2 nnn?*!K &S5 9 0 nnn?«JSb 
fcl/^-T 5 — ^a>tt (Re (5 9 0) ) # 9 7 72rMl 
5 2nmTfc^ *bTx Re (5 9 0) -Re (55 
0) i2nmT!ftJ2:k##6tlf*U^ 

^iOK&oS co*Bi»CR e 4 5 
Ox CRe 5 9 0^WilCRe 4 5 0SO. K C 
Re 5 9 0g0. CRelli 

Bfcb&« C5&*X&*) tWCAHHI (cm) TRftb 

&tz, 1^ (nx-nz) / (nx-ny) g2cDMffi 

n y : Brt©afflttfc»Lfcfc#ft©B*f** n z : f$H 

3 8 0 nmfrb 7 8 0 nmCDfcHXWSbfcttJWMR* 
««{bbfc<S (DRa(A)) t y<<)V2*&m<0&mij 
Iql^e>iBJ^bfcU^— r-S/3>*««^bLfe« (DR 
0 (A)) 4>2<D«»tt I DR a (A) -DRO (A) | 

[fc£U DR0 (A) =Re (A) /Re (5 5 0K 
DRa (A) =Re* (A) /Re a (5 5 0)] 

5° *<D«MMi*P2. OJ^rt-CfeSCb 

tfjffSbl^o ali4 0 < ' WT#»*U<n $ISRjflg«6B 

3 0nm75M3 6 0nm<D«&«W£«>Ma 
jR*ft (Amax) *#U W*««£Mt»CWK* 
♦ UTlvft^UJ-y-^aVlMfl (RA-1) h7 
5 0 nmM 110 0 nm0&g«Wc«*iRJK»JI£ 

-^a>««* (RA-2) l?$)ip 

RA- 1 kLT»*L^Ol«CfilT©51D'C**. & 

b^ e SSM^TP»ii-jKi:> ^fitfO'vr n3BT$> 
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b<> 5*sS££i*6SiBT-&£c:i: 

=«l»^*#1-* 0 ^a®^i:brii< IM^ tt 
JWK*« *V«H« W»* b < > S*lB^tf«r£»S 
b^o Etfjas^nSltDfllCHu 7 7>«, 3^:7^ 
>9U fc*n— ;Hk jr*»y— >Wfc -fVt^7->il/ 

tf<jy>* tfy^s?>». ey^yvau tr^vm 

3, 5-hU7y>«#MWo 

SU t^^>SM3cfctf 1 , 3, 5-h 

b^o Sfc> »SJK3»(DjRtt> 2 73M20T?ftSCi:^ 

%mmmx&vm%imt, MMM^b-ttrvt**^. 
naas©«icii: N Apy^i? (f* cl Br, ik 

b *;v#*-3/»\ S"7V* 7* - ha, 

;u*;i>ak r;Kr~>va6* r;v^^;v*> BUSUSt^ 

rno^^tf^i/T 7)V* 
***** r;i/*;v*;i>*=;v*, BgJlSiSTS. K*> IB 

RA-2fcbT#*b^CDttEfcttT©Sft!)T!»*« R 

« N 61 [4] 2 1 5-2 2 6 (1 9 8 8), ^<fcV{b* 
X«v 43-53 (198 6, 5^) tlSaft^*^. 

«*»*b<ffl^$Cb^7?*So RA-lhRA-2 

a « v * ^> a >mmt* c i o t ns 

Stu B*U<t4#';v-lOOII»l:»Lt, RA 
-ltfO.O 5 73S2 0m*Si5©«HX>RA- 2^0. 
0 l»a5Ilg<D«B-CMt*Ct#ff*l^. 1/ 
^-7 f -i>'3>±ffffl(D7>^«iis 3 0 07!rI8 0 0t 

ttKSMflttaft9ttWC#HK:fl^6Aa. A 
/AfotiSWtmt*:. A/4«©®rt^ilffl«fihffl^JK 
©«*»i:©««tfjm«fc:4 5- C^SJ;^ta«f 
3bflffift«#ff e>nSo *«WtDffiffll6««A/4« 
i:b-c»*b<fflt>S^i:^-e^So ::ts ^SCWC 
4 5° ^tt, 4 075^5 0° -CafeS £ £ So 



tt^fiSS^^ 81R13-01 
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cDH#*filt:Slfi^^^^ffl^t"^o (BftW©A/4tfc 
fcttfi»«©HCtt* aW««K*»»*£i:##Sb 
V^o « fcBftfl£l*£tttt±fl * C 4:# bv^ 
BiSB^CiSvMIBCHjeSBks «BU 
*3Wtt*«i:fr£&3c H56at«i:qr»as«©»lSrB 
C N tii«ftlRn«lljLt^«. HJE«RatfW» 

*©aME©*Wi:Lrtt, 4 

u flrB#**Mrra&»c> aw* 
a«#£©ncBB*nTi**B*»a**-r*o 

lf«ffi*^»B©a6*Bfi!i#Jtt> »*H»»W0 0 0/ 
6 5 3 8 4 C^£*VC V*3 0 T#e>iac> TSt£ (IK 
£«t«5 (2) s TBfifilM (3) s HMM (4) > ±18 

ran (5) , a^mai (6) * ±mk (7) % a/4« 
(8) > *btffl*ix (9) *>e>&*o t*« (i) k 

SftBB (2) TKftIS (3) - 

±EMB (5) MftB*/W**MKT». 
#ttffi©fitflM« ttA/4«i:LTffi^SC:i:^**c 
A/4* (8) «4, KttttiiflftK (9) fc©IH!©ffiR 
©ttB £ KB -T 4 C £ tf-C S * o 
*^-B^©»&Ctt> 3&C*9-7*;V*--B*» 
*?—?4fr9—m\** &8*«ffi (2) fcTBfRl 

Bt (3) kcDB, *fc«±iH^fflt (5) tmmmm (6) 

kcDBC:«»4Ci:#»*b^. £*t«J5 (2) <Dttt> 
DlcaB«B*Bi^»JtKlfB*»!)f*l*'C*J;^. 
ai«««fctt#*to*T^*EJIMSi:b"Ctt* 

bW R»tgOScStCEH]iQi«l3S (»*2 7 5 6 2 
0»&«B«)- SWAf iCWWU^o E»t*©« 

(aac(yfl«££*A*-*ttfc 

DC) x ffl^KOM-fl'J <4r;VB**^fcMMB> C^ffiJR 

ICKHs^OftS*- HtoMtt, TN(Twi3 
ted NematicK STN (Supper T 
wisted Nemat ic) N HAN (Hybri 
d Aligned Nemat ic) > ECB (El 
ectrically controlled bir 



efringence)> HPDLC (Hologra 
phic Polymer Dispersed Li 
quid Crystal) ©i -3 F 
#»S**vt^*. WCTNSL STNSU tftttHA 

TNB©»B-fe^/©y-f * hftfcM 0° 1 0 0° 

* £ d fc # £ b * fc«BB©H$r* (An) 
k«S»©»^ (d) fctf>B (And) ©BttO. 175 
SO. 5/inrefc«Cfc0&*U\, 
STNBJMHrJI*©^ * h^Sli 180° M3 6 0° 
-efc^CJ:* J »*b<> AndteO. 375M1. 2^m 

HANBBB-feM*. M-*©a«±'CttB«* l *BttC 

BBCElttbT*5Ds fft*©a6«±©^l/^h«* J 0 

72>S4 5° T?&*££tf#£b^ 0 AndtiO. 1 
1. O^nre&SCiuWffSbW 

#J4fi5Cff£3 A/4filt ^X bE8*§!?SSS*^ 

B^©A/4«tbT««-C#*o 
A./4S*Mfe«h^ FEWBBliB^B^Co 

Ir^THU 6- 2 2 2 3 5 0* »HW 8-361 

7 4* ftM^l 0 -2 6 8 3 0 0* «rW¥ 1 0-2 
9 2 1 7 5* 0-2 9 3 3 0 1* «H?1 

0- 3 1 1 9 7 6* *SK!¥1 0-3 1 9 4 4 2* W 

M¥ 10-325953* 1 0-3 3 3 1 3 8 

* *S3S¥ 1 1 -3 8 4 1 0^cD£&«C8B«tfifcao 

(2tttt-fe;vn-xr^u- b 7 4 A>1») 
«c*tias©-b^o— xrs/b— b< 
fflv^feii* 2Wtt-te;vn— ^T-b^— h7 -f ;vacov> 

Tffifflnci:^^^, 0 9 1 1 6 5 6 

sfflW^K^Mff^ifijo^'r^ (taxi/) ©fflrt©¥*9 

ffl^3° fiin^ «Xl/©V>^5° ttTtf*6% Re 
U*-^— >a>B* , 2 075S7 0 nmtftt), Rth 
^^^-,^3^7 075S4 0 OnrnTS)^*^*! 

Res Rth©U>y*«0Xa±l OXWT 
t»»Cfc*tt«fct«**B«^bs ^filSrffiK^l 
OXBUtSOXttT* KfirSSiKAsi lkgf/mm 2 U 

±2 Okgf /mm 2 &T-Z$>2>Zt*ft®L£is. fftK 
BHttilKtfi 3 o-ca±l 9 0*CWTT*Sc:i:*» 
«fc-rs^»«^-h, -*©-b^u-^TS/l/-h 

AM 5 0 %CD5£{*fg*t«^^CJi# LtzZtftttmt 

» 8 WK:t;VD-^7'br- c tt«8J:t 

a<fc*no©ar»BB**ra3»»«rtbdB*o. o 

»BBft**H#N fcfe — ^©1> 3, 5-hOT 
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Bt©sa«©&-rft«©»*ffis* 1 3 o wtk^sj;-5k: 

EBSftt i^SC k£1$»i:-f *><B#«fc#£ bu. 

3 «£*ji>&<fcv*©pa£saK£ftfc-#t©a 

#«*6*!>, ajW*a*BM3J;tf*e!>a«fcEB<* 

nfc rittoaia^SK* 1 e> * * issa^&fi-?*) -= t , 

;w £a#« i: ©BB KEB * ft 5 -tt©a$«H« 
©-#*Mi«©#9Mfla^-h $e.CK3t¥ffl 

« s« - h 0M&w®y-*9i3fa t ffi#fflt©a«w© * rn 

£Ef»i:T£aa£>j*3SB*># s u^. 

**IHrn<#VA*-h\ TN-t-FSfclin-A 

«fctJ e *«DiSffl!ltc:ffiK$Hfe-tt©«3lfc«7!i>e.*'5> 

ts^a itflifc ^©aacEB;* nfe-t5toaw«ai 

aa*>-h"e*>K *6Ctt*aaai'-KDa«a© 
h CHWd-f £B)fea©aatt 
©&-f£K©»e*ra©*n* s 3 0 WTC««J;^tEI* 

nx (.^ a »ii*^snt *> w e> ti a o 
aa©#*aa*>- h±c* fccnatt-fb^ais^ftr* 
»*u<s ffi:>w*#<fcw*©ii^cEBSft&3*m± 

©jSE«aBU>»'=>fcSaft&'r*o-c\ jS81«aa©-5 
*,©ltttf^ffl«f-b-C*>t), 'J>fc<fc*>l*St#tfJ 
56©3fe*ffl«^- VT?»S«IP3<B3fcS*J9* bt^.Sfe. 

KEfll*- l«ffl*ffi-b;u*J .fctmB-fe^oWWCE 
B£ftfc-m>«mift«T?fc^^ anaftStffflR 

a#is-c & a c i: * a« t -r * * aaaaa k * mm Tf 
^w©#aa*#*a«sm^<tasftfc-fe»o- 

(7^^A©«ffltt^lS) 

■fe;vn— XTi' V— Y 7 << jl/AtfirtC&ttaafilfi© 

as. «\ js#Tjfa&a*a (o* ) tu a 
teMfc3aa©fc-f*i«-e£«-r3,> cct;, p-;hb 

!B©7 -f A^fcMtflfacafl* -f 2.B$l*«*fl*aaah 

»SL<, 2° WTTffcSC b<, 1° 

MTXtbZZ uv> a^iass© 1 ?^© 

^(RlSraffi^^^^lRlit^SI-S. £fes «ffl«rfSK 

3° &.Tx&2>zt&Zb&£\s<s 2- wt-c&s- 
«mM&2oaaau «&xu©*e*fa©*#ui:$A» 

4jS© 3 F*9i:'h^^li-5* 1 6 4 ^©^©SSfcofe 
$©-e&3. 

^i/n-xr^u-h^-oi/ACiffif't'C-o^-tii, Sf 



aasaxa-cajt&tis. *bt, »&n&a#-fe;v 

£©IHCflEtt;£ftC^a£*|-b 1~ 1 0%, «k!)8?*b 
< li 2 ~ 9 $ 6. C5f £ b < « 2 %W± 8 %y>T«Btf>. 

§6a$-B-i©)!isifSbv\o )*aiafitt i o~3 o o'c/ 

Slffl^S©* s S : *U<s J;t)S?*L/<tt3 0-2 5 
0 °C/^ $ C»* b < l± 5 0 ~ 2 0 0 •C/fl-T?* a. 

(saa^ -< ;i/a©a* • a«Btt] 

Z © «fc -5 C b X » 5> it fe 2 (fttt -b ;w n - X r ^> U - h 

5ftWr<*Sttl 0%W±3 0%ttTA s »Sb<. J:D»* 
b<li 1 5%W±2 9%JWT, St.t!ftl/<«2 0% 
&±2 8%WTTffe?.. K«t®Kttl lkgf/mm' 
Wt20kgf/mmWjf$L<> «tO»tb< 
lil 2kgf/mm J 6l±l 9 k g f /mm 2 JJlT> ^ 
C*f*b<l*l 3kg f/ram'ttll 8kgf/mm 

ft*i<str>- h saabaa-te^fca o twxmm-r 

S*a^^bfei:§k:«SffiSttt:»^i:^a rf^a 
iRtaS8*SillS«±8 0*CW±1 9 0'CWTtf»t b<x <fe 

D»*b<«i oo*cty.±i 80°cjy.Tx ^t,ic»^b 

<lilO O'CW-h 1 7 O'CWTT?**. »if2*SBfl$eSffi 
lduTMA(Thermal Mechanical A 
nalyzer) Zm^XWfcZtiS* fip-fcimbfctf 

e>HE#*iRiffl-y->7 , ;p0>j-s*aiis-ri.Kt, ®sc*t 

b2%JRJ8bfcSK&fl-r. 

A^a«^- h bfcaa^?sffis^«K*^T 

iftsatf s^titf^ix. c©/»7(*. a®jsaffl©3S3i 
*©±#c «t s * ©-cfe b ^ ^ica^Btcaai: % s o 

Z<0 r«^^7j ttPtttt^ ^«a»>-h«:«S-b^t: 

c ©aatt±8BaiRaM*&affic r a c 1 «fc •) aa-e 
ga» ipt.aas!mffi^$s«©^^^9'f b*>&©& 
«r*jfflb^*aaj/-h*a'CJRia^^ le^bfeiRts 
jSA-e^stra**-^^ j83bA7*»su r is TP a 

9j *a}H1-5*©tft*. 

*aw©^aa**a«ass:ffl^T{fa?nfe-b-'i'a- 

7-fUA©ISli»Sb<SI'!;§5. LCD, PD 
P, CRT, EL«©7 7y h/U;i,?-f^7U>fO{| 

fe»4H®t:|»tea, EaD5jtH©{5fft*>S>2>t->l±a#£ 
W#-r&^ilA»Tf§2.o i©id5fe««6S^-*bfc7-f 

a i: SI*K±a ©W » S: ^a b *© 4 WtetSSWBSlt 



artsas-^ 8 i r i 3 - o i 
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S£SE£#tt:J:b-£l*, LCDffl&CJ±*#ffi©#J£JRS 
;va**?3; u < v $ 6 tc«i-fe;vD -*r v— h -efc b , 
RS*B8.Lt7-f;VA£L CDCffll^ate, tfHCttiM 
^©^^©^BSCKB-rSc -ten-n-7 h ur-fe^— 

h ttfls^«®flu^^ &«ar s««7 w ;w a £fflv> 6 a 

Sfcft, #ftffi©B5IS, R*fS6.lt7 A £*©£*« 
g^-cn/Acm^dfc*:!:* K x-f^u-f ©s*^ 

© £ IBj£ t & c 

(flgfcAl) ^JSlR?R^«SgaE*ffl^tff»*flfc-lr 
;VD-xr J> V— h 7 4 )Vh £'}>tt < 1 JH©B$r# 

*i. 3 8*6 1. 4 9©£7yjK»itfre>&aes«f 

5 7 4>62. 0 vy*^tr»K«**-r* 
C i: t zmmSMMShk.? 4 to A. 

(J8&A2) gtrta#«ffi©#«»**W8&&ffl^T 
f^SS^Jvfc-fe^o— h 7 * ;i/AtB6KJf ©R8 
C<J>£<i:* 1 »©^- K 3- b 
rSJI8«A 1 C|B«©fcM£tt£*fEi±7 4 ;V Ac 

tS A 1 , 2Cffi«©l»te<4RitlW±7-f ;WA. ■ 
0g«*A4) ltoaBB6fc**vy hJ^*fc«*Jft»*R 

«A 3 ClB«©l*&l£K»&5.1t7 4 ;UA<, 

(<i«A5) naawKJicijvNT, h«c«t^fc« 

0 5*a-e»6£fcft»«fcTSJW»A4CB«©l»* 
«R«B6lt7 < ;VAc 

mm a e > iW8BiteKJitc*^-r. narev » b ma? 

©¥$!&&* 1 >um~ 1 0 ( um-c&>aci:&ft»i:'f£ 
JB«A 4 £lBtt©B8&i4Kitl8it7 -f ;v A 0 
(ffi»A7) lUB»l*Jifc*^-Cs 19E1. 5 7*6 
2. 0 0*>Mf*t*-r«/t<f ^ytfliMrW^v- 
fc3*tfi£U:© (.**) T^Jlz-hfy'v-fcOl^ 

ffittA 4 tia«©f»teltfiWB5±7 -f ;i/A 0 
(®«6A8) HDIBRKiflCfc^-t, MB1. 5 7*6 
2 . 0 0©JB*f#*#3- 3>W >^#A 1, Z r, Z ru 
Ti, In, Sn*6a«ns&J«©»{b«!liea^i: 

©sa^ & &n.mmmmib®rc trans 

» A 4 CIB«©l»te*4S»tW±7 -f JUA. 
(!i8«A9) 6JgB^7^Kt«8B*e.«C%-|£H*f*Ji* 
W**«»0. 03*60. 15, &o*cwr&tgJ5i 
£l*9 0*6 1 2 0* -casclfc^aRfc-f £J!B«A4 
* 6JB« A 8 * "C CSBKffllWtettSW W± 7 ;v A, 
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(IBi&AlO) S8«IA 1*6 9CiB«LfcKr8£t££*r 
RS±7-f;i/A-4s ffl^«t*»Sffl^Ji©2tt©'RH7 
;i>A©-5 *>©4>fc < i: fc-^Cffli^fec t *«r Sti:* 

(JSt&A 11) «S#A 1 *6 9 lC83«S©E&aSttSI*f» 
jt7^;i/ASfctt«S«A 1 0 tSB«©l»l$ttS*RS±<H 

(«8»A12) JB*f**l. 6 5 73M2. 4 0T!* 
*«B#f*JBkx B5f**l. 2 075M1. 5 5-CS.S 

*> 173M2 0 0 nm<D¥-®tom*m-$- ZMmmti 1 ?* 

•T5*UT-*3 5^S9 5im%-£tszk*ftmtt 
«ffit> 1 lcS2«©SStl»lh0l o 

(»«A 1 3 ) WH*r*«©T=*>tt»** 

>ttSkOr*1-S*«SA 1 2 fc:i3«©£*fl»±Ko 

ob«ai4) «®*T*ji©7'-3r>tta6*^-rs'K 

1)7-1!, * ^iZ7K^&ttz^7>^-t7h^mt 

*SS«A 1 2 tE«©RWK±fflto 
(J8«*A15) K5S*T*«©««8Sfit^*, 1. 8 
0 75M2. 8 0©Jffi3r4s«:*r-r3JIM»Al 2fcBB«©R 

(JBSIA 16) iBSJBJf^M*^^^ *>Bt&H1Xtz 
■Tffe»5, 7=#>t436*^-r.S*y^-*fli©^i: 

HRf*&tt«*«CN a-^-sji&citimsnfc^yT 

--C<fc£!IS«Al 2 C82«©Sttl»±BI. 
(Ji«Al 7) ■ <£a#Wl*, #7-v««98g*6* 

SAMBA 1 2 C8B«©RStS6itKo 

(J|g«A18) fiJl*f*Ji*, 0. 5 7>M2 0 0n 
mC^^S^I-S^aBt^^S 0^»M9 5R»% 
*5J;Ut^yv-*5 75M5 0K«%S^> 
4r'J>5&: < h 2 f@WJi«^fiiaS C i: C ot D WJft^HC 
$^nj}<-f KASBfiS*nTT^S*-C3!>S)ll«A 1 2C3B 
«©SS*86JtKo 

(JB«A19) JS«A1 2~1 8©SS^K±^©*@ 

fc:eoiyfa***ru igH«f*Ji*3<fctJ c ffie«T5pJi©sft» 

*5?KWt *--e * * c i: * SIBKttSJWI»± 

7-f ;va« 

(!!8«A2 0) A 1 9©R&£K*tl»±7-f ;UA 

C*5^r, 2MSJ§*±{:^*«fc ») *)B*r*©(6<r>« 
i:*-«aait5xst> ^t»*6fflff*t:J;!) 

IS*C©Jifft^iE-ti>Cli:<Cii3, B6Kt4SltR5it7 

(Jg»A2 1) B&A 1 2~2 0©S&tKlt7^^A 

i:b"C, fc5^l±#H7-(';vA©^St:?g0-&to-fr57 
4 )\> A il bt^« UfcfiJJfctEo 
(!BW A 2 2 ) JB«A 2 1 fflfflMi^*, < £ %>M- 
@©«*B CBail * nfciSJBSf *»*SBfflfl i: * * J; -5 
CBB bfe Z t Z&m £ t * K«S5*8K. 

3|s:|$W©Bi5te> filtl»±7-f ;i/ACIis jMSCJCUT 
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( 55 H) 



© &tt#^ 2001-1745 



2. * > V- * fMURtt « * fe ttSttC <fc »> SBffl-T * © A* *? 

flfctt, #«7 , ;v3-;v^ (p<^) r*y,»<»i:©xx 

tMU <«U x?-U>4njri-/Vi? r*u U-K 

l, 4-^^n^^f-9->i;r^iji'-h, ^>i-xijx 

•J h-frr-l? 7!fiJl/-h) , -<>^iij^ 

yh-^HJ r^y^-hs h^fn-^ 
OM>HJ (^^) ?^UV-K h y **n-;uxi> 

>bu y u-k y^ViJ'x.y^y 

r#yu— k ^>#iy^y h— ;i> 

(^^) T^yu-K 1, 2, 

>*3,kV*©EI3H* (ffik 1, 4 -i>trnj^>-lf>, 
4 -trx;i/gj&§K- 2 »; a>f ji/x^^x^y^ 
l, 4-$>fc:=;vs/*o's*-yv» » tr-;v^^*> 

vvtr^r^ yvurs H) is .tut*** yjvrs 
tfyx-^iz&ifliitLT*-*- *#y v-«u 

fflfbS-a-s&Stf**),. 

2£©0yt:fc>\ -f -J*/7ir— b& x#*i/3£ x 75? US' 

>»s **»vy>as» T^xth-aSs 

d-;w x*f 1 ;i':fc,fcV>u# >, ^K5j<h*->J/5 
h«©<fc3fc:, ^»S*©^*i:U-c5!e«t4*^fWS6 
^ffcfflT&oTfc.fcU,, 

®«fiflf||J5E«r©«#IB«jfiC J: D«ISCIHi!b 
A*. -lfta<jfc:(±®©v-j/ nii^ft/t-f 



Z+Zl5mtVif& L<J5^6*t*. S*K±**#Lfe 

Kte«©JBfiStl±> ^EIH£i^fi)t££ai»&tttt-¥© 
gift-?, *»<b*ll^6fc*/w>ycjtaii-ttt»*& 
ttftMMb4ttft» & * *awa?(T if > #j) a^ffl^ e> n s „ 

5Pt9*4Sttl. 0*>610. 0|tmifijf$U<, 1. 5 
*>e>5. 0/tm#«fc D#S KteW©^^ > 

*»«l«Bttt^S#f«-rac:i:-cji©ja^* l . 5 8*> 
62. o 0*-eW<•r5c:i:tc:*^)^ SJWRi±i4li6&ie!i 
±t izbifinzzm-sv&Zo ftaff^^^v-©^ 

(4-^4'-i"Jn.i > ;vf-^-7ix;p) ^;P7 

f-^-i-^jKiSEtf^tn*, i«jssf^«tti»!(a^©tf«t: 

o©ffi<b«I*e»&5«gl 0 OnmJJlT, »SL<i45 
OnmWT©0«t^*$*-r5Zi:* 1 *fSbV>, »*4^ 
CMklTit TiOjv ZrO,« A 1 2 0 3 , I n,0 
3 , ZnCk SnO,, Sb 2 0 3 , I T O^^lf 5.n*. 
««a«[^©8Sin«l±, A-H3-MOtHO10 
0H»%Tfe5ii:!{l»*faU<. 2 07JS80H 

tts «»Ji©?t^T*«±T«^B6Lfc«caffiD3fl* 
JfMt-*©i«?£L^. «HDfli!!i*JBjSL,*:^k:'fx.y 
b^*C-ca»©7t^*g6M*JBfi£-f Si:, Cflt^ffl 
A»iB * 5 C i: C «fc 0 «±f *#*©»» A 9 ©fc»t:s 
ltR)5ih^4fie©»UV^ffi{b*5l^je^U »*U<«:^o 

^yt^^p^ji ufc^txv^^aa-r s c t c «t 

Us ^T*»©)BJf;*'llflWfc:i9-K:«:s 0 :ct, 

C«JS*f*iI©^«v ^>^)^^l*^£JS^f45Ji^WJi*r45» 
©«SWi*>?>«E&2ftaRf*EiltJl*S9;tta. -c-e®; 
S«r*Ji, «S«f**i:l±, *n-P*t^«:ffla*f*«): 
t)*ffiv^JSSf***^SJl, S^f*:fflJB#f^«ti5*«U 

%*©isS3»--^-wT©atflt*^-r2.. c©<fce*^ 



tftfiltt 8 1 R 1 3 - 0 1 



( 56 ft) 



*ftT83st (1) > (2) MtSrftCfcjMMsb^o 
5£(1) mA/4xO. 7<nldl<mA/4x 
1. 3 

5£ (2) nA/4xO. 7<n2d 2<nA/4 x 
1,3 

5£*> mfcfclECD^R (-»C1) > nttjEafflST* 

£r#T& 0 > * lt> d K d 2 tt*n*tt«IB*r*Ji, 
«JSifr¥*0Mff^fcfto 

bT»fc**fto*<*Wfctt*1WP 1 1 - 3 8 2 0 2, 
1 -3 2 6 6 0 H»tM®Stt*<t5ft*©K 
a«4tftv>Sttatf/hSft^?lllltfflJllcDl»IHI*r# 

*?*|Mb*»#»*b<fl^&*i* 0 SR«tt©7y* 
*»*flrfHfc ^ b r li/ 7 ;v# d 7 jv *>i<&&m f 5 
><b&® (00*12 (->r*s»*7/u*n- 1, 1, 2, 
2-rh7r^) «<Z>flk ^7 

*P*-i/7<<>« (flIAtf 7;i/*Do:?-U>, tr-u^ 
>7;U#^ h\ 5r h^7;i/^DJi^U> N ^^7;v 

*) 7* V >m<?>&#&tzl*ft±7 vmit7)\>*)\>x.Z 
«) *>M- 2 0 2 0 (*W > 36±*feli« 

ft U*) r^y iz-h^eyv— cDffe, *;v*#^;u* 

u*) 7^yi/-h^y7- (flm* (**) r»y 

7*yi/— k 7'j;v7^'Ju->«) 

Z>Zt#ftW¥l 0-2 5 3 8 8*$J:V«rlH¥l 0-1 
4 7 7 3 9£13tt£*VCV^o 

T^K T^yjV&x^K T^U>IVK2-Ji^^^^r^ 
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e r t 7?-)l7# V)V7 X h\ N-S/^D^a^l/T^ 

•j;i/7 5 h«) s y;i/r ^ KSU y o - h y 
JMWMMf*** ft ik^*^o 
KJB*r*JiCttH ±BI«KJi*aHW*{bTSi:8fc 

JB«T*«Bttl. 60-2. 2 0-C»Ds »*WrMKJP 
«6B<*5-3 OOnmtfe^ ±!BjR^ (2) fc«o"C 

^7-n— hi*. x7-t>f73-hS, ^-xV^-h 

n-hife (^a^fF2 6 8 1 2 9 4*H«m) 

2761701 -9s ^@!f$ffF2 9 4 1 8 9 8^ 

K3 5 0 8 9 4 7-§»> *H«rW3 5 2 6 5 2 8*$<D&W 

m*&£zfim*&*&m, n-^-o^x^ 253^ 

W**1S ( 1 9 7 3) £K«tffc£o 
*tt^<0B5K7^;v^, g»KJh7-f;vAli, Kte»> 

n^<B7tffi©^m*®{l>J©«a7 ^ ;i/ Atr®5l£7 

^OHtft*Bttfit*aiS7^;wA*^fi*nffl3tt : 7 1 © 
nBCfill k UtB 9 6to* t ft c k tft 8 5 . 

(«*«) 

J1/D-77S/1/- h 7 4 ;i/A#$J S b < Sft«* 

sco^t, •e©»^^i*«B«'rfto 
-x^t/U-h7^;i/Ai^ ffi consist i:bT» 

*b<«V*ftdi:tft#5o *«7^ 

©5l>ft<k*«-lBt:«BliR*«^bT«J»*ixft. *H 
7^;uA(cftffl*nft5fty^-tb-c^ ii:ue=^7 

(WT> PVA) IRtK 1 ; v-^-|ftW-e*fto 
xfift^r JCi: bT 3 ft ^HU 
»*^tt«*6b*Tfl^6#i*. ««Ki:b-C<i, ft 

^1/>^D^^ Kft«!flLt*!) % 8l*fi5±©ttja^^ 

©aA#a*nr^ft. 

ttKCMI bT#«K««MtT«iE 17^ ;v Aib t ft c t 



a^lfiiS^ 8 1 R 1 3-0 1 
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& a £ »■ i:#S£ rTIB^ L T 

fcffit^c PVA©*Wb*ttWfcB£* 
80^100molX#ff*K, 9 0- 1 0 0mo 

? > 10O0'vl 0 0 0 O^»Sl<, 1500-500 

^ ^ § p v a 7 >f & %a t feiiia-citt 

I»*^tt-fttt»»Oj»*(t»TPVA7^^A*)«|i 
UErt]*Hi:**4IU 3**fc*^tt=fittJfi*lCPVA 

7-Y;uA^aat», aA*fcttaa?B#uen<i<-*3 

»ttttir*«»6. PVAB£ttttttinR&K:j;t} 
PVA»**i:-flttWtft6*l5»« 

*.**.BRPVA:7* 

^iRjic-wMff-r-So iMKabaiftasB* *i<b«$? 

vA«ott*ffi*ffi^fiuin«tt^«. u 
Tffi*«#»e>ft*o 

i^2 0g/y vfc/w 3«Mb*y*M*i 
-loog/u^hiK 3«>*i:3 , >fb*y'>A<o«« 

Jttttl~l 0 0**#*U^. *fiB*fl8ii3 0-5 0 0 0 
»#ff«b<, »iaffifS5-5 0 o C##3>LUo ifc&tt 

*c**«ft*a*PVA*aaf »ft*a*«*s* 

l^o «<*»4>©*'>«fl5d«l* % **a 
*M»fc«F*W*. ***a*tt* *?£L<ttl-2 0 0 
g/'J*h^T»5s $f)IC»$L<ttlO-120g 

->{b*y*A*cDaaais «a*aa«u aa^B-s 
ft*a«**a tij* b«* ^?t5e 



@ ft&g^ 2001-1745 

BAtts S#tt<D«WiU^ 5-10 0/i 
m#ff*L<^ 1 0^4 0Acm#cfc&#*LW aflUS 
0ffl*ttffi#£{f JC£oTS6*#, 31*1 0-2 5 

o'CT&$oio o"Ctt±©aa-eaaa#-r«»«ju 

^4^M#Lfe7>f ;UA*S3ffi"rS9iltcii. 10 0 e Ci}JL± 

•B£ £*R»*&BfcJSbfT3c:i:#-e&*o -S 

fi*. >Bfi*^ 7>b7* 

St40*>©Wll^ dCDB&Tttfct*. eft 

cDftfcsBaatfaAStt-cv^zfe^flPftu^. re 

^j.d— 12^ 2/—. y-f. ^U^h. 

5/-; 7*4. U*K2 8s 2/-. T<f. *r 

41/* K Vyh'39> 2/—. 74. *4U*h. I/y 

K7 9> 74. ^U^h, 

74. ^4 W* K U *y K 8 3 n 2/—. 74. ^4 lx* 

h. I/yK89, 74. *4U*K 

h48> T-f, ^l/^h. ^l/-6 7> ix-. 

y-f . ^-ri^^ h. 9 0s S/— . 74. ^4 

^?3^) s we>ft^ * 6 tWB¥ 1 - 1 61202^^ 

¥1-172906 !f#H¥ 1 - 1 7 2 9 0 7^4$ 

1 8 3 6 0 2^. KrH 20004810 5** 
*$J»2 0 0 0 6 5 2 0 5^s«rl58¥7 -2 6 1 0 2 4f> 

7-f. y-f U^h. 2 8 (3>dT— l/y 

ctifeo-fitt»T ttBaa, $>^iNiir;v* y 
yy^-^Affls 7^>a©s^Ltffl^e > ^« zn 

&©-fitt»W2aa±*E-&-r*ckfcj:9 % ^® 
ofiB tirr c k« » «• a^a 

-r*{b*a (ft*) ^me*M-r^<i:oc^«cD-Stt 
B3tK®wa^ aattti*»«BA*&, ^*kcdm 

SxsK:^i>rpvAt:Si*$^i^jtiD«3***^^c 
k#»*U^ 3BB«f:UTtt, *SS%fTl*« : ^2 3 
2 8 9 TVCBaafeOjPttAl-Cftfttf^ 



*m&mm^ 8 iri 3-0 1 
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«»*4:LtH:Wt:|IB*tta:<, PVA^ 

«K»v^*c:i:#•e#*. »»«©»^»o. 01-2 

0/im^U<, 0.1-1 O^m^^eU^o 

ft&<Dtt*rCovvtW\ ft&8 2000-105445£ 
*>»£b<v «HW¥1 1 - 2 8 2 1 1 9£IB«i**VON 



1 5 . nmm 

9EK0I. 1 

(1-1) ■fe;va— * bV7*T—bmWLG>tt9l 
8t#S3*S#*-r£ 4 0 0 0 L<DX : r>l'X&&f#*> 

;vd~* h y 7*5*- h»<fc (7 I/-*) t»^fc:»an 
Mtft^B»^^fc^^-;w 7* h>s 

h CD»*J±s > * » A£ ft* > * W £ 1 

3 0 0PaK»EU«#jm»«**£ffl&l 5m/s 
e c (»BfjS*5x 1 0 4 kgf/m/s e c 2 ) <Dm 

t'OWtrv*— ***bTJBai m/s e c (5JHW& 
*1 x 1 0 4 kgf/m/s e c 2 ) X&fttZ&ftT 
T?3 0#K#»Lfco #»tf)Pfi*S®*tt2 

JiffitU T>#-H<5DjSj8*0. 5m/aeci:lt 

*e>ci o oanumu WD^hU7W-h7 

1*1*0. 1 2MPa«w«t5J:'5«CMJEl/fco c:<Z>HR<Z>* 
> * p*3CDK««Ktt 2 v o 1 %*W-efe 0 B6flLbT? B 

19fiL^S3 2 0s «zK*0. ^U>*P 
6 ttm%<Dt&m 3 0 5mPa • s N ¥ 

**&<*) 2 0Bt« 
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•7*h> 5«*SB 

b) 1. 2 

1. 2H*ffl 

■UV#]a : (2, 4-tf*- (n-#^;i/?-#) 
-6- (4-tKD^>-3, 
*)VT~*)J) -1,3, 5-hU7?> 

0. 25?*^ 

• UVSflb : 2 (2' -t 1*0^^-3' , 5 
- 1 e rt-7fji/7i-;H - 5 p^^W h U 
rV— ;i/ 0- 2H*gp 

•UVSJc (2 (2* -tKD^>-3' , 5 i -5>- 
tert-7^;i/7i-;H -5-*n;i"^WhU 

0. 2«*SP 

•C l2 H 25 0CH 2 CH 2 O-P (=0) - (OK) 2 
(MUM) 0. 0 2K»$B 

(MK«> 0. 0 2KM8& 

•«tt? <-ffi{b>r>f» («HS2 0nrn) > 
fc)7) 0.0 5«*SJ5 

3FKK*#0. OlMXaTtfciN Ca#0. 05 
MffliO. 0 0 7K*%T?ft*K ^6i:Feli 
5ppmtfcofc 0 Sfe667-fef;vSliO. 9 5t* 
D£7-fe*-;V*©3 2. 2%-?fcofcp *&* r-fehv 
l ijf*%s 4: 

>f ^p-**^ ^y^xjao . 3-c*?)x^-fxi*o. 

0 8s 2!BJ3Ktt9 3, 5%T?fe!K Tglil6 0*C\ IS 
Sft%»*«6. 2J/g-5ftofco SMI?* 

S»t4^^^-*-ttl 9. 6. 
*6. 6 8, ffi«^*0. 4 3, ^S^^-^Vh 1. 
6 lDtfcDs ^?*tt7 4, a^*5 7°Cs l/0<fi 

*-tt2 0. 3s 85**2 0. 7, K«^*0. 2 8. 
JRffi^-^Vh 2. 6 9Dtfc^ ^*li5 8. ft 
Al*5 6-C, I/Offlttl. 0 8t*D>*fttoe 

( i - 2 ) sin • ajsxs 

«0. 5 5MPa-Cft^feo **Ua-tiu 

***y + <rv ho*Tf, »tttt3Mtt«7ny^— h 

FC-7 O^CT-^L^o ^MJttlSKA 

S*?ns *6C2MPa©iHlETTl 6 O-CS^anJttU 
feo MMMHttl 5«"r*ofc. *^{cl 2 O'C^Tia 



artsa** 8 i r i 3 - o i 
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£iIja£-£fco CCDKs ailXEHl. 5MPa, 2 
. 2MPai:b&.aBfc:BSft*7'Ni'*--x 

ca*u&*«>**jau Rmmm®&m*m&$#2> 

( 1 - 3 ) «8S • 
dCD^SCbt^flfc F-rt 1 2 0 D CT*E©*> 

#«Lfcc 7»v^aa©P— rtfDHJtMMMH** 2 2 

S#Ji:bT?l««-r^<[liRxgt:il*nfe (EJJKtta 

? 5 y *, ^ # y t \z \t * ■ ott c r > * - * £ * b r n a 

0. 5m/secT?«^UTKiS^ff^fco ^>.^l*l^ 

tt5 0»t*ofe, COF-r«»*bt5 0-Ctf«56 
bfc5SWftta«58WaiSO. 1 (sec" 1 ) -c 5 5 (P 
a • s) Tfeofco o^£ N CCD P— rttSi,MB#«JH 

strscia^faft^^SJteufeo aab&p-rtti. 

5MPaCSDffibfctt»T\ **M*?L&5/imcD«ftS 

a»aB7-f;t^-*aa**fc. *n**UDi«Es 

1. 5, i. 2-eatK 2&jEia j eft*fti. o> o. 

8MPat*^; fl F-r<DB*H: 5 0°CtM 

SUT 2 0 0 0 U * hPl/^^^VW^SS©^ F 

bt:fflfcO. 3m/SECTf*BW#arftfc 0 C<Z> 
•te;i/D-*Fyr-bir-Fig» (F-^) tllSkU 

fco 

( 1 - 4 ) SSMXH 

f f— rtts lSiam^co^T 

#>^*»«¥:7#>r©l*«flE*tf 0. 8 MP a 

W**l. 8mT!fc$#^ffiJlfc:WBbfc 

bT 3 7 -f )\>l**I$M~Z » « £ 5 fc 
b&aB*«^&o * bT, fcJftbfc-feJl/P-:* F U T 
-fe^ — FCDRJPtf^ti^tiS/inu 7 0 /*m N 

*n*ft©#y £mp©*;i/p— a f y r 

■fe^-F H-7<Dait«Slft (COttftSKftl 0 

1 k bfc* * 6t:a«*«l«LT5SJ«Lft*;UP«-X F 
Unf- F Jv^ft 3 /znu 3 4/zm> 3/i 
mi:bTJ^i?4 0/zmi:L&K***tt*5H 0 2 fcU * 

/abfc-fe;vo-* f u^-tex-FoBtiit^^n^ni 

0>unu 100/znu 1 0 ixmh bTffiff 1 2 0 jurat 
bfcffi#4&K*41 0 3 t bfco * fefc§Sffibfc-fe;i>a- 
* F ijr-fer- PCDffll»tf*iv*ft2junu 7 8/inu 

2 O/imiLbTffiff 1 0 OjumfcbfcM**tt**l 0 
4 i: bfco ) • aaWMM-fcF-TT** \v99>9 

cfc D ft 15 tti U »±§iTS^«*^ b*t ^J)D#J (X 
Kfb*>f J* (ttS2 Onm) 0. 1 
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7-f-F:7n*i>fc«aLfe. £fcUV#Jc (2 (2* 
-tHD^-S' , 5 '-^-tert-7^l/7x 
-;u) - 5 - * n ;v<>v/ F »J 0 . 1 Mffi) 

Coivttts UV(ftJR4MffaBfc:«fc DBE*gf*l£>U VHRlR 
MSS* MS U *®»S»fc*^V>TUV«c*»iDtt 
<DM« * nfi bf?r£ © U V HSiRtt tt £ Ha b fc o 

bfco &^~h/\>*l--* 4 -roPJUAbs Wfr 

#^ F £ cfc 5 a »J*#88fi«lflJ t*«U^**©t«l 
ffibfco C<Dfc-Ftf;vFli^&&£bfc:rD^A£ 

tft^-rscii^T^, aaxan^KBbfca^ajit# 
ffa<o2jacDjp^atti/im^rt"c*0x mxfamfrv 

**«^«eDa» 3 m/m«T i: ft a J: S CC!SS b 

feo ^fes #a©w»*»*ttHfla#±2XWT\ 
*a#± lxuiTcaasiu awv»tt±i. 6xa 

TtcMlKbfeo 

^ CD 1 ^flairttME^^fctt©^- V t»H 
bfeo C®*ffi**^-©WEfttta«e- F©tt«T 
1- 1 0 0 0mPaom^M^fff)!ia'C*^<fc3t:fto 

to^'r> atK^^tr— F-tj^bTiiiSA s Rrffift^cD'e 
-5 ft£E^^ cttfi bke ^fc^-v >/^-<Disattm®«5 

( 1 - 5 ) ae^^^ 

tt«5i** s 2x 1 o- 6 (-c- 1 ) ttT©«»Tf*&^ am 

K7K«^-C<3!)^»Jiafti£K-eSUS3 1 6 £«n«0H 

a*tt**i-a«*fta«bfco ^i^>^D7 
f\ ^^^-;v> TkcDS-s-accs^^aaibT^aift 

$:«fflbfeo ^?>^s »a«UHtt±B»Ufc*©t 
5ffg|J^Jax•r^c:i:i:b^ -b;i/D— x F UT-br-bOl 
tt©-^{b*{Sofec, aa^-f **V7-f — F^n^* 
cDa«fi©tt±tf»Kte«B«St 1 AimWT^ HSK 

*';77>;*tea»SSfitc:<fct) 0. 5-3. 5mm^ 

d trjlrax Lfco^^ rt«t?©»Wfasti: 1 - 5 0 0 o { l 
/sec) cDttH-e&ofco <D^>J * F«fc 

F-r*Ri»ftt"*»*l"e***a^^ 

F««fc^y v F©a*»BCM-«-r0. 5 m 1 

(1-6) ^as^i*: 

^ * 6 j8W* fife 3 1 ASSAO F-m 



.8 1 R 1 3 - 0 1 
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ttl. Bnimf*!), SSHffiSttO. 0 5jumWTl:a 
SJ;3t?9fai,fe%»©*ffifflbfc.ttKI*SUS3 1 6 
KtifctK iWJSfcft i: 5SS &#■**>*© 4: bfco 

Fii2ffl©K7Alci!)SEI»-rs^^7 , §ffil f \ *©« 
©^vHfflT'^J/a^li 1 5 h>/mfc:iaSU^^>h- 
£ K-7Afc©*l*tj$£2&* J 0. 0 1 m/^WTt'Et**) 
fflTfeofco h*JRif>©J$K£i&«0. 5%jy. 

T-Cifcofco Sfc 1 [5]<B©rti*($i©aefTli 1 . 5mm« 

t mm? a <t 5 y \> tii«ffiK*tftta b-tfjsp 

B*5fc:#5±T£«J©ffi11£ltlt±2 0 O/znUJTFCb 
ft. ^> Hrtit«L-C«(tSrtitDJ±;5ptt8 9%Tft-S. 

'fc*©fc«>©*ft${H;tS-r a t a * 

©r*2>o *n*n©»«©&ai± 1 o*ct 5 o*ct b 

to CI©l*MiimflF©£J$i**5fefH3©&ffiiBK«3 O'C 

&^t> K-^OHtStSeflMfci&tt 5 0 0 k c a 1/m* ■ h 
r • *CC&S < fc5£f!M«©ai**glS»bfc. 

F5A£ia&^3m#i:-f3Ci:*i>mfc*> 
ffl-CJfeD, i<Da^tUiHteA7A»0. 2mmJWT©ffl 

0Mml.™9s <?aAgte«UIKJ:!>-h&fc8ElS 
fcffitAIS&Wbfc *©-*«;)& 3. 

Sr?<fctK 1 0~5 0/zm»K>!h-;H±HB/m s W. 
Tv 1 0/zmWT©tJ>*-;vtt2ffl/m ! JWT-e*2> 
$J##*figfflbfc. 

( 1 - 7 ) atae* 

^>H±H*ii$nfeh*-7-|i, fi«J«c¥frSl©ea«ja 
£SS?>S£«bfc. S£**-ri.BS©(£*RaA»e>©l'-7'^© 
«SSe«ft»SStt 2 4 k c a 1/m 8 • h r ■ "C-C&ofc. 
32«S©iIKtt^> H±8PtJ 14 0U tsp-c 1 0 o*c 
iibfc. *n*ft©:*r*©fis*nfift«:- 1 o'c*5«ttr- 
6-c-c»-pfc. 3£J#*±-r;©»£*SH^t:i3»sK*«l 

fitt5vol%t:WLfe. 

^fc^fc^J;} t Ut8(ti2^^il3e©»JE*lil* 1 mP 
aWTtflPf&Ubfc. H-T'+O^JitJfstfKaaiipT? 1 
5 0 5t«%KfcofcB^T?»Jg£8#*»4>;M ;i/AtL 
•CftiJSLfco C©B#©giJ«5 1 >i/3>{4 1 Okgf/m 
-CifetK 3fc#<*ffiB^ttb-tMgJRDJgKfc 1 . 1 5fg 
IC&Jgbfe. £fc> *J^3lofe7-f ;wa©SBSSI±3 
0"Ct-3&ofc. 5£8#U:-C- ©?£*»>££ Ii¥«3 6 0K«% 
9S»aiiPSiSfiJ/»TS.ofc. ffi«b-t«£bfc$S8J#:* 
- 1 O'C-eiSftiU EHKbTttii 
»ffl©£S!li:bTff*<Jfflbfeo &#J*Bfc3;<*ii,fc$£*affl 

d-8) 7>#-wtm • 



lc«fcOte«bfe. -r>*-©IB«Jtt?-x->-CfTtr\ ^ 
©*:7D>ry h©a«gE»ttO. 5%JWT-C*r3fe 0 * 
fc, K*mfflSI*l 4 0*Ct»t), l£*ffl*»e>©l|*}Sg 
»#»l±7 Ok c a 1/m 2 • hr • 'CX'&vli. 

m©^fflfiKi4-3 o'Cfflsaio^xaiafcbfco 

-f*3-r©¥19«*S)SKIi 1 2 OW*%g6«!£iS5}Sa'J/# 
■Cfe-sfc. x>^-©tUPt?tt7.^;VAF'g©SffiS^J© 

5«i%^Tt»^fe. ^^-rt-eiaaaiUbo 
o«^isiciaE#*fTofeo ^>*-ao octanes 

5 %i:bfc 9 x>*-f*9©i£fW;i?>*- 
1 0mmW±tt:h,fcffls#tc*5tt3£!Hffi 
#2pffl^S* s 1 0 %WTtS> !K 4>^2 0 mmKft&e 
*©2ja©Jttfa*©HJ3t±5%W-FC&ofc. ^-^18 
®^*7 1 V4'--eH^b-C^5fi*©Jt*l47 0%i:b 
fe. T^-^';y7-fflISIi6 O'CfcjB*.*^ 

.fcdKJfciPboojlSiSbfe. ^i'^-SB^-CJSftbfcS 

3 ox©SK-e»ffl*#*a<bbtiiiRbfc. *xg 

C^£iVg>;!k#*£0. 1 5K*%WTCSI!BbTSffi 
Jlbfc. xV^-UJPiPe.3 0fJ>JUrttil4«©^«ID* 

fc-yhU Ay h bfe^tt^v^-^n^-Jct 0*5 
^¥±98 Omm'gKC^yT'Cft 

»bfc. ^©^^T-ttHfitta^Jifiiib-t-fe^o-x 
fijffibfc. x>^-sp©te*8»a»,tc*3i*sKjRiiaffi 

5vol?{t:«»L&. 

( i - 9 ) »ie*Rxsifeff 

StfjSbfc^a-r^^ixfc^D^o-b^a-^ h 'JT-b 
9— Y 7 4 ;PA<4. D-5-Jfi^y->t]l5jS^*Rbfeo 
C©B^ 7 >f ;VA«®j@«*«JI5 1 4 0'Ci:bTP-5 
-Mr V >> a >tt 2 k g f /mm 2 k It, IMSKJC 
^ffi^JStfO. 3K»%IC«C5S-C©W1 o^ra, te 
iSbfe. ED-7-C5s'7ftBli> 90K*5«fcO t 18 

0K4fflv^fc. Bn- 5— ©«HliT;v5»tf*t), * 
BCttA-^Di,«Mitfc. n-;i/©affiJKtt» 
75 hfc&©i::75;* Hcj: Ov^ Kbioxbfe*© 
d-5— ©SlEtc:j:stSlxl±±T 5 Oyttm 
JUT-efcofco ^>->3>l. Okgf/mm 2 
-C©n-5-j*^tt0. 5mmy i Tt^5 e fc-5t:j5^b 

fco 

Jfiiai*©^ -f ;i/A««£E(i, ffl;a#i. skvwrFC&a 

l 5K«%WTfc:saBb-rtta^}S#Ji:b-C»*JffltSo 
SHUaKfcigSUtf;*©^ pJSSU, UVURlR^ *©ft& 

©Ki»^«!i*»^ < * ©-^ «»spKi5fe-r s ^ips* «fcv 
ru-r Kv-^-Tcnc*B5iSb-rsfa^sR«ffl bfc 0 

*bt> *»MtB^aJ*^*©VOC(±l Oppm 
WTi:*-2.J;e, HRlK*^«:8ft^bfco £tz, ±m& 
«S»J©^«8^tlliR-r5S#J«li9 0 Jf«%t* !>, 
S t) ©^SP^ttqfitfEiRt: J: t) ElJtStbfeo 

(i-io) stsaa, «ifct>5few 
e2«^©-b;i/D-x h UT^^-hy^^AJi, 3 O'C 
WTIi:«>aJbTPSffl)3 0mmffl^ei«:fTi.N?e)t7-f 
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cD7^;vA»ai^i 5 o a C7?*t)> y>y**©B 

-fWK»10 1 (IP* 8 0 Aim) ©Hi&rtil;*, 145 
Omm^ofco £SiS<D&l*l 8 Omm|J^7> 
^3>tt2. 0kgf/mm 2 tfc^*§Ut)^0. 
8 k g f /mm 3 left a <fc 5 £S*#|nJlC»* > 

±&\*$ 2 0 Oirrc&£p ftfcs &&*u— 
n-;w*»UEEl Okgf /m»£L&* #£B*!>IS0 
7Y;PAOlKtt2 5'C, ***ttO. 8M%> ?SS 
BMttO. 2 5» 0 /oT?^;o £X;[S£3IOTfc¥ 
*S&«S$i*tt2 OUXBiimfl/Attofe, ft 

b urfc^-h?* ;w**Kttl 0 Ulfco 

1 0 1CDD-JU&2 5°C, 5 5 96RH0I?B?**fc: 1 

fc^T*»»feBa&6ftfcfrofe. at*5K#41 0 2^ 

w i o 3\z-d^x*s kkioi t^mt&&mzmB 

WLQmm&nteisXy 1145 0 mixing £ 

500mfc300 0m©t-U >^L&D~;v 

(i~ii) wmtma 

( 1 ) ®&<D&fe& 

(1-3) -e»6nfc*31, BBBOF-rtBJfcU 
3 OTCftMfrbfcftftBBUATOA* B, C\ D 
©4Sfffi«Cl¥^Ufeo 
A : 2 0 BBBHWfcBBtt 

**s 2 o s*t?fj>ue«A j M,^n5o 

(2) 

(3) 7^;WACDW}i«! ! t4 

M*9 BttSBl 0 OXftffTTiiUft*, SB 
Bflbfco uM9 O-C-Cjg^tr 1 OB&KlRSmbfco 
7^^0«8tiat«IBU ttTCDMStLft. 
A : ttfc»*a*K»6ftfc^ 
B : ***fc»»JW«B»&ft* 



Wfeft&'feJVD-ah U7^r-h7^ ;u*K»i 0 l 
tt. Stt<z>K5a£ttAT*t>N 7>r ;i^Stfc*A> 7>r 

^ASIBKBTB^ 0 3 gtfctK 74 K&CDffiVt&m 
*ttl30-C*«K MBBttttA-CfetK T^Ztofttz 
*<D-Z&-Dtco itz, 0. 0 1MXU 

T"Cfc!K Ca£0. 0 5 MX, MgfcO. 0 1MX 

£*8*ffiC«9 8 0^cm± 1 . CICDB^ 
£2 *fRl<D h y 7\ * Rflffi t X V <D Z to* to £ o lr\T% 

fcfcKJItfO. 2XttTTf»*Ck*»BU&« 
KftKttlOltt. MX#0. 3%, 2Wft#9 2. 
7 19.6 nm, BJHMI±3 9 2 . 7 n 

m> QUBBI* 3 7 4 . lnnu 3 8 0 nmCDiftJKtt2 . 
4%TfcS> Rettl. 8nnu Rthl*52. 2 nm 
**D*»?EANMil. 4° .»tt*tt***A#3. 
54GPa, BAALS'. 4GPa> A 
#1 4 OGPa, iBAAAU 4 1 GPa> ttft*ttft¥ 
#A#43%, 4 9 s *^$W±0. 

6 5 s BBBARttO. 5 1. ytt*0ftttl±A 
T&tK *-;vffl«i2 5%RHt+0. 2, 55%RH 
T+0. 9Tfe^ 85XRHT+1. 97*5, £^ 
8U*of; 0 Sfcx £**M*0. 17* 

•%t?*Ds ^9«^«iio. 0 9M%-e*t)s mm 

Stt 4 8 3 g/m\ 0.09% 

«**A^+0. 1 2%-r*>)(>S^fql^+0. 17»T? 

&> MAB^ 0. 0 1 mm-0 . 0 2m'mtfl 5ffl, 0. 
0 2 — 0, OSmm^ei, 0. 0 5 mmWili^^o 

t ji/d-x h y 7t b 7 ;i/AK» l o 2fcU 
7^;uA®«sbA> 7^;v^§iaiS»"ett2 3 o gtfc 
7^;VA©WJfSSKt!«:4 6T*t)s BSiMttttA 

tt.0.0 0 5HlW(?*^Ca§0.0 5H*%, 

Mg^o. oi«i°/ot*u -te;vn-^ h yr-fef- 

h7-f ;i^ACD»$i±, *B»fcB*) 4 0Atm± 1. Om 

ftfcEWU 0 2tt, ^-f X^0. 2%, BBB#9 2. 
8%^ <«^ffltt 19.3 nm, PS|fiSftli3 9 3. 5n 
m> i»iR^«3 7 4. 9%x Rettl. 9 nm, Rth 
»3 1. 8nmt*5> »*EABtf0. 5° . 
MfmyS. 69GPa l «»ft#3. 5GPa, 
tta*ttft*#A#9 OGPa, «*A**92GPas 
#**ttfi^75'fR)^4 0%, «*lql^5 l%^»0^ * 
S/SttttO. 6 4^ HrBB«Ktt0. 4 9sT;v*USd 
*»BttttAT* 9, *-Jl/«tt 25%RHT+0.5, 
8 5%RH7?+3. 2-Cfcofcp ftfe> ^7k*l4 1 . 8 
*iXt»9, SS«j«*tt0. 0 6M9S^fe5> a 
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*Igl4 2 5 2 g/m\ »JR«&2ptt£#£[Rl#- 0 . 0 
7%-CS»t)«^|RlAs-0. 0 6 ft&TfKMH 

•ettfif^ifotf+o. 0 9%t$.!)«5W+o. l 

ff^lt, 0. 0 1mm~0. 02 
mm#13<I, 0. 02~0. 0 Smm^SI, 0. 0 
5 mm W±t4£ fritt.t U > h 0 . 4 ffl/ 

Ji/ *©*BMblc J; £^8&88©e«fb £*r#Jfc 

£6C-fe;i/0-;* h Unf-F7-( ^AtS*41 0 314, 
D, 7^;VA©WSfK»-CI4 1 6 0-C*»)s WS»ttl4 

A-ea&tK 'wxtto. 3%-efet>> -r^Tftftfe*© 

■C3&oJS:e Sfcs JB#fim*ti\ 0. 0 3K«%feiTT? 
*»>, Ca*0. 05M%, Mg£0. 0 1»*96# 
*U d*l«l. 8K»% (2 5*Cx 6 096RH) * 

±«*Sfc8») 1 2 0^m±2.0//m-t-*ofc.^©a#> 

©^-^ttRStfO. 3%WTT*»5C:t*i*S8Ufc. 
*fc, KMtak 0. 0 1 mm~0 . 0 2mm#10ffl, 
0. 0 2~0. 0 5mm#6<I, 0. 0 5mmW±tt% 

£fc, KtsU 0 4BKH1 0 1 H&Ml 0 3©*H©ft 
tt4*t-5t©-C*-5& 0 

«M. 2 (JtlKtSffi) 
(2-1) -tr;i/D-* h 'JT-b^-h»?a©#S9 
«#S3«£tf-*-*4 0 0 0 L©^?>U^lliJg»*> 
TE©««SS^j«{c:j; boo, -b 

U ^ri** 1 2 0 0 0 k g CfcS <); 5 Ctt&A,)!*. 

fr&Vffs— ;H4s f^r*©^*^i)«0. 2K»% 
WT©*)©4*Jfflbfe 0 ■feA'U-* HJT-feT 1 - 
h ©»*(4, #tR*>*C*&#*SA£h,*>*i*]& l 
3 0 0 P a £»£E U i«fli|3»na«*e8!l4 15m/s 
e c ©JfliS Sf-f V)M-9 4 T©flB;S!t# 
MM3J;Vs tf/C.vKS^7->*-H**btJSj*lm/s e 
cumnt Z&ftTH3 0#H#ttbfc.,#tt©M*fiifi 
ffi{4 2 0 °C7?& 0 „ ft*ll!lj8fi(£l4 3 5°Ci;fcS4.-5 C 

«.gs^e,j«a]&bfco #«t*i7gu waaitffcMntu 

7>#-J|©JI3£4 0. 8m/seotlt*f»i:i 0 
04>B8«J*U -klVU-X V 'J7-br-h7U- £*S& 

SCfSSbfc. 

•-b;VD-* h (B&K2. 83,tt8¥ 

*&fi£K3 2 0, $*4*0. 4R«%, pt^l^>^D 
5>f K*Sffcfp6St*%©*6f£ 3 0 5mPa-s. ¥ 
Stt-fffl. 5mmt;»otflliWBS0. 5mnrC& 
*»*) 2 0»«ffl5 
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• ^fl/^D5-f H 6 3K*ffl5 
•^/'-JU 5JC«SI5 

• x^-VP 5JC«SH5 
•T - *^-^ 5Sf«SC 

1. 2K«B 

1. 2KM8B 

•UVfcJa : (2, 4-KX- ( n-;f ^^l/f-tf) 
-6- (4-hKR^-3, 5-'7-tert-7 
^VT-'Jy) -1, 3, 5-hU7^> 

0. 2K*Si5 

•UVSiJb : 2 (2' -k. Hn*S/-3* , 5 '-'J 
-t ert-7^7i=;H -5-£D;v*Wh'; 

rv-;i/ o. 2jt«SB 

•UVffJc (2 (2' -tHP*->-3' , 5 
tert-7Ul-7i-;i') - 5 D;i"<W h U 

r^—fr o. 2 Mgp 

•CuHjsOCHj'CHjOP ( = 0) (OK) 2 

0. 4W18C 

•«tt* i-mitr* m (*&m2 onm) , ^-xsek 

ft) 7) 0. 0 5K*Sfl 

( 2 - 2 ) JM* • »51XS 

bfcig*ft&# > * *>» £ ¥7* >7-*ffio "C ^ !7 >; i 
-ff bttbfll'sjSffltbfe. C©t#©^i"Ja.-ll»tE 
140. 5Mpat*ofe„X*Vi-li, 3 0«C©7jc* 
fflv^tjl*bfe« y-fr'T-^ MW±9aE>8tt2 m/s e c 

U ^ 9 U a-rt»-C©««T*&*«B*lBtt 3 5fJ>T 

$e>ti'. iMPa©iaffiT-c i i O'cs-eflasftbfc. 

JDfft^fMI4 1 * bTSIflEfll 1 fc|31-©5 

jflSHJfibfc. &»?LS1 0>wm©«Slg^iB 

JiiMl7 -f )Vj>— Sjia^F -&fe.C©»,»ia 1 *EI4 1 . 
5MPa> 2»JBE{41. 2 MP a h bfeo flSifiCBi^h, 

«-cfe»)iBAttt«*tfe*©S:iffjfflb, «iajn».fflffi» 
<KS8ta$-a-afe»©^^^^ t-zG+ztxD&mmL 
fc. 

(2-3) a*@-«is 
c©j;^u:bT:»e>nfc f-r* l l o°Ct*E©^> 

t>« b t. 7 ? » ^> aft® h -7<omWi.&mmz, 2 2 . 

5Rt%^o&. &*5, )Hli$n&jSSiJI4ttji*Xfl 
©8SS4i:bTBfiJffl-r^<lliRxgk:lHl$n& .(EliRtt 

ssexgi:)iti7i<xfi!& ire <t sits* *v* *» ©t * s ). 

7 7 V> a ^ > * fc »4 *.^»IC 7 -X 4* bt^a 
0. 5m/s e c-C«}$bTK?a*1f ofe. *>^rt© 
h--r©ifiKI43 5"C-C*»), *>*F«3©¥iSJi!Nmia 
l4 5 07>T*^>fe. C©K-7-*SE«Ur 3 5*C-e«iJS 
bfc»BrttKI4MBf38K0. 1 (sec-')T?3 9 (P 
a • s) Tffcofcc -2?^ ^Ch'-T-ttS^ie*^ 
W^-aci:-eTatS#**ltebfe. BifSbfe H-7*«4 1 . 
5MPa<ciiDEbfc«»'C, «WfiKr>?L{i5^m©«^ 
&JR7>f ;V^-&a3a*-B-, ■0^^•CK|b<2. 5/um© 
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i. 5, i. 2»Ei±*n-eti,i . o, o. 

8MPat*^fc. «iB»© h'-7"©ffi&|±3 S'CKSS 
ffibt 2 0 0 0 >; v HU©*t=->U;*K©X > s»**> 

( 2 - 4 ) atss 
gftMl® (1-4) «tiiC*SV^-Cffi*«flC* 5 o-c*> 
6 3 5°Ct:gSt5tt*M±s £J6t*J (1-4) ii^<|^ 
ttCLTSfcJEUfe. fc&s JH£l±s 8 0/xm, 4 0/im 
M12 0ymiO?nmMU 2 0 

2&tf2 0 3i:U&„ 

( 2 - 5 ) fcSEi'W 

mtm i i o i © ( i - 5 ) mmt±< pm*©«e 

( 2 - 6 ) KS£ 

MMUlOtWl 0 1© (1-6) «EM£ft#i:£<liil 
( 2 - 7 ) 

sum i ©smi o i © ( i - 7 ) i: ± < mm 

(2-8) r>f~mm-itmx&ai{* 

i ©k*4 i o i © (i-8) T>z-mm • <e*» 

( 2 - 9 ) 

mum 1 ©&*4 1010(1-9) fMt*txii*{¥fc± 

(2-10) asaa, smoifeff 1 
Jiffies 1 ©ss#4 1 0 1 © (1-10) gfcsaa, mw>& 

W^nfc-b^D-^ h iJ7-b?- h7-yJVA*SS^2 0 
lfcbfe. ift*5crcoRf©^lrffltt 1 4 5 OmmTJifcSs 
S£{±8S*U 0 1-Ct*4 S OOmklfe. KM 1 0 2*5 
£15 1 0 3Hii»At (2-1) -fe;i>n-;* h U7-bf- 
hfcft£flH^TP3»tCLTftKLfe&iB2 0 2COWT 
tt7 0 0 0m s £*>KK*42 0 3J±2 9 0 OmfcLfeo 

(2-11) t?ffii:*SSl 

$£ttl±A-e<&ofc„ 

$feK«2out 7j)\>j*mmtA. yjKbzmm 

«-Cti3 8 6 gtSit), 7-f ;VA©»t*fK»-Ctt 1 1 5 

8#l*K*{±s 0. lKM%ttTT!*>D. Ca&O. 0 
5H*%sMg«:0.0 lSi^ftf JtiCDTJft^fe. 

3l»)8 0/zm±l. 8/imt*ofe. C©B# N 
©h<j<7\ sfj|a»i:?;* hffi^WW:^^, 
*ffl«#l5©W*«fc**ffl©ffMI5*l?il6Ls *©x- 

<*e>CWXI±0. 3%s aBJffiOJ9 2. 4%, tgftM 
{±21. 4 nm, Pg^iSStt 3 9 4. 7 nm N ifiiR*WI± 
3 7 4. lnm, 3 8 0 n m©i»iR{± 2 . 0%i?fc*K 
Re»±2. 9nm, Rthl±57. 9nmi;*0« ^ 
ElSlMttl. 8° % «MS*ttft**^4«3. 6 9GPa, 
«#Jq|#3. 5 5GPa> m?fi*{**S#*lSlA J 14 1G 
Pa,M;£lSl#l 3 1 GPa,#fi4s|±fi^(qjA*4 7%, 



hsiri*s4 7%-rs.o, *^5ffl{±o. 6 0s 9hmm% 
«i±o. 6 4. 7-;i/AUiH]7jc«-lPi4{±A-r«.»3s 

flSt±2 5%RH-C- 2. 4, 55%RHt-2. 3"C$> 
!>, 85%RH"C-3. 5"?*t), ^ h"CI±- 1 . 
5-C*o&. £*#f±0. 1 6Jtl%-C»D, 8 

&)8&*l±0. 0 8R*%-C&»3> jSSffl±5 16g/ 
m 2 s MiRJt*Uft¥#ftfi'- 0 . 1 3 %t $> »3*S^FSj 
tf-0. 10%t?*!3s Ha^afffflt(±S?-*lRl*« + 
0. 1 1%T! l*fl#+0. 2 1 fe. £fc 

JMW*y>h*«l. 3ffi/m-CS)ofc«> CiT,S>l±s 
ffl&C*t L t l±«*xfc!«rtt *> * ©*Cfe o fc 0 

$fc,t;vD-^ I- y?-tf - h7^;vAK#42 0 2l±s 
7-f ;VAffi#<feAs 7^;wA5ists»-e«2 1 o g-c$> 
tK 7 -f JPA©i5JSflSH"ei± 5 3 1& D% itS»ttl±A 

i?s> t» f^tff nfe t. ©-c & ofc. a fcs«#»»«i±s 

0. 0 0 8H«%WT-e*0, CaSO. 0 5K«%> 
Mg4 0. 0 1«i%MUt^fe. -b^P-^h'jr 
■fex- ;UAfflJ|t${±s±«^C» D 4 0 /xm± 1 . 
Oyum-Cfcofco C©Kfs «$*ia©hy7's *Mffl5i: 

9^ \-0%n*ft£.~?^x. $e.c-f©B*i^©w«ssp 

fc+A»fflffffl*SIJ6U. *©x-i'l±KI6^0. 3% 

*feK*4 2 0 2tt> MXtfO. 2%s 2BJ^s*J9 2. 
3%, IMMHttl 8. 9nm« IS#«St±3 9 4. In 
mv i!aiRi»l± 374. 6 nm, R e l± 2 . lnm, Rt 
h{±3 2. 8nmTf$.»), »^IE|qlWH:0. 5° , 3*tt 
^fi^SlRl^S. 6 7GPa, 3 . 45GP 

a> *t5S*l±S**(^]i>«9 lGPa, tt^psotf 9 4 GP 
a,f*«*l±fl^S|qj6»4 2%,mjsm&4 9%"C&»)s 

+^$.ffli±o. 82, »jS*&»i±o. 55. r;p*'; 

*n*»«?ttl±ATf*)>5s *-;H«l±2 5%RHT5+0. 

6,85%RHt+3. lt»ofe.*fes$7k*t±l. 

8M^%^SI«$lliO. 0 7K*%-C36i), 
MSIi2 6 3g/m i , «MRi(3|sp{±S^*lRl* s -0. 

0 9^*9BJfil!!i<-0. 0 5%T?*»)s JSfflxfKI? 
i5-C{±S#*lRl)!i*+0. 0 8%1?fe»)ffl^|Sl*»+0. 1 

1%-Cifeofco SfcHttttU Vh*«0. 9ffl/m-C*o 
fc. tnc lis ^ffl«5C»L-C{±«Jx&^a«:*-rs 

*©"C*ofc» 

^^tr-fe^n— ^ h iJ7tr-h7-( ;i/AiS*42 0 3l±s 

7-f;VA®«*As 7-<;VA§ISKiaK-ei±5 8 0 g-C-fc 
t)s 7>f^A©WJft>E»TJI±l 7 5T»9, ffi®f»tSl± 
A7?S>Ds Rettl 1 nm^XMXIiO. 4%t?»f)s 
*^T«h.fc*)©-e«fc-3fca Sfcs S#ftK*l±s 0. 
0 0 7K«%-C<fe»)s Ca*0. 05««%sMg%0. 

oif?«%$*u mmmm\to. 0 7H*%tr*t)s 

^**l±l. 9R«%(2 5*Cs 6 0%RH)-Cft^fco 
WD-^ h 'J7-fer- h7-f ;i/A©JP£l± N 
«0l2 0^m±2. O^m-Cft-sfe. C©^Fs 
^©h^T-s *Hi5i:vX h©-?fi-pnCov\Ts 
C*<D«*noWi|ll»i:+**©l l HB*ldSU 
-^l±PStf0. 3%WT-e*SCi:*«SBtfe. 
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L<fc^*©i:S*..&o (1U 
ftfe-fe^n— * h'jr-feT 1 — ji/ACo^t©^ 

MUMS (i±«) 

1 ©tit*4 1 0 1 © ( 1 - 1 ) fcfc^T, -te;i/D- 
^h';T-k^-h*«Jft«2. 4 5, »Ky$S6K2 
9 (k 5K*%, ^fV>^D5-f FiSifc* 

6K«%©*fiffi 2 3 OmPa • s, Wtt*« 1 . 3 
mm-e$>ot«iispffi2g0. 4 mnre<fe£)l9ifc£gS!-f S 

SW3 0 lSHflS0iJl©ffP«»aciieoTiWffiLfei:C 
5, &©;»►> "Cfcofc. 

K*43 0 114, «fS©9S£ttl*A-e&ofc**-C;fciK 7 
^ ;i/ABtt*sB,7-f ;va§ikk»t?j±2 8 5 g-e*>>, 
7-f ;WA©ffi}$fSMrc«4 8 IfffflaMSttCTfe 
D, Re 1*1 6nm, X'WXttO. 9%-C*t3, £3 
*©1?fcofc. fc*5, 2S##&*14, 0. 0 4H*%-C 
*»3, CaSO. 0 Mg40. 02K*%£ 

*U MttftttO. 0 4Il%t»D, 2. 
6H«% (2 5"C, 6 0%RH) Tf&^fco -teJVn-* 
SU7-IZ'7 1 -b7>f;i/A©JJ;*l4, t> 8 0 # 

m±l. 5^m7f&ofc a dffiBt, SS*fi|©hf7, 

*rasBi:5^ h©*n-?ixKoi,>-c, <*e>c*©«;£fa 

©p4«aJil't>*SP©ffl l fflSII«6U 

tt±*»&N *tt*&-Cli-b;vn-^Ti/b-h©*KS© 

e> *ffi^©-fe;i/D— 77>u— htf^rfflt?* 

mm l ©smi 0 1© (l-i) Ktsi^T, -fe;vD- 

V <)7i/\,-h7 4)l&im4 0 1~4 0 9 
Lfc. 

KK44 o i~4 o 9**Mmiv>¥m-%w<zus~am 
vtztzz, ts.ni o i timtaic«*ifcfcia©Kss«u 

7 * A-ADStt, 7 -f ;i/A3IS&tfc, 7 -< ^A©fit*f&lfc> 
ffitS*ftt£, Re, Stf'WXfctf-f i.-fe.iUO-T.Ti'l' 
- h ^mRuy 4 )\> A £f# 2. c i: tf-c g fc„ 

£t*4401 : -fe^n-* h U7tr-h (M«S&2. 
6 0, *5&¥i$lSi&£3 8 0, £**0. 4K*%, ;>< 
?U>^D5-f KiSitt* 6 »»%©*£]£ 3 6 0mP 
a - s, W**S1. 4mmTJ<&o-t«WBg0. 4 
mnre 8#if8*0. 0 1 K*%WT, Ca 
#0.0 1H1 Mgl4 0. 0 0 6H*%, Fel40. 
0 5ppm, 6(47-bf-Jl/*«0 . 8 8-C&*)±7*>?- 
;U4"©3 4%, 7th>»a*«14*i%, 
»«i:*W»^«<Dtttt 1 . 4, -f:nD-*;W> 
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7 s * £7,14 0. 4,-^X14 0. 9,»SEffil49 2.7%, 
Tglil5 2U *§il<bS*fc*l4 3 . U/g. ) 

Sm4 0 2 : ■feJl/n-;* HJT-feT-- f (S&K2. 
8 3, ttK^JSM^flE 3 5 0 , 3K*%, * 

fl/>^05^ PS»if» 6K«%©*5& 3 5 0mP 
a - s, sptSfi^ffil. 0mm-C*ot*f(BS0. 3 
mmH* 8#lfi{*0. 0 1H*%iilT, Ca 
#0. 0 0 8H*%, Mg«40. 0 0 4H*%, Feli 
0. 8ppm, 6fitr-b^-;HSI4 0. 8 5H%>*)±7-b 
?-;i<+©3 0%, 7-fe h >J*m^l*9H*%, 
^MtSc^lS^acitJiO. 8, -fxD-«-f> 
x>j>77(40. 6, ^Xt40. 0 6, a^SI±9 4. 
2%, Tgl4 15 5'C, *3Si<b$£*&*t4 4 . 9J/g. ) 

K#44 0 3 :-b;UD-^ hUT-b^-h (aiftffi2. 

8 6, *5Sspi9fi^S2 8 0, £7k¥0. 4K*%, 
?U^n5-f F&iftf 6 «*%©**!£ 3 15mP 
a - s, 1. 2mim;*^tiipfflllO. 4 
mmt*5(9ft B#»K«0. 0 1 Hi%felT, Ca 
*0. 0 1H*%, MgttO. 0 5H*%, Fel42p 
pm, 6fi£7-bf-;i/S»±0 . 9 4^^$>^)^:7■fef■;^t^ , © 
3 3%, T-fe h >fllHJ«-« 6 
«^*9^*©tbli0. 7. -fiD-^off^ 
141. 0, 'N-CXI4 0. 4, iS^at49 4. 2%, Tg 
(4 16 2^, tei5fb«^«l4 5. 8J/g. ) 

14*44 0 4 :-tr;i/D-77tr-h7Pt**-K7 
-b?-;Hl&&2. 4 5, 7nm-Mifi0. 2 5 
-C±KSIKI4 2. 7 0, *Sffi¥15«^K3 2 0, 
0. 3K«%, *?V>9 D5^ b-««*6H*%©*5 
ft 2 7 5mPa>s, fWSl. 3mmt«ot 
4i¥IS0. 4mra-e»m a#»K**54VXD 
tr;f>K«l4&£0. 05K*%WT, Cai«0. 0 1 
2K*%, Mg(40. 0 7K*%, Fe(45ppm, 6 

iar-fe^^sswT-a \i-*-)\>m±zix*tiQ . lot 

0. 1 7 t?;fe»):£«&JS© 3 3%, r-b h>fflffi«-|47 
ilf ISOTitOTJWf ICIttt 0 . 9, 
WaiD-^^'f V^u/^^ttl. 3, -^WX»40. 2, 
a^Ktt 9 3. 6 %, T g 14 1 5 7 *C, *gaft«»*l4 
4. 3 J/g. ) 

K**4 0 5 : •fe:;VD-^r-b5 1 — N7f-U-h (7-fe 
^■KUE2. 3 9, X^l/-Ml»*0. 4 
&K14 2. 8 4, *fiS¥J^a#K3 4 0, ^.MPO. 4 
Kt%, l/>^07-f F-Mf 6Jti^O«a 2 

9 5mPa • s, ^tg«S^Sl. 3 mmT?feo-CfflUPffl 
M0. 4 mm-C a#KK«*«ttfX^>K» 
J4»C0. 0 3Ri%«T, CatfO. 0 0 5H*%, 
Mg<40. 0 0 4J(«%, FeJ45ppm, 6ffi7-fe^ 

^sxtFxne^^mciSiott^n^ao. 7 2 to. 

2 0TJ »!)£«&£© 3 2%, 7-bh>ffltb^»41 4 ft 
*%, «fc»¥*S»**<Olttt 1 • 3, -f 

3:o-^^-f>7'-y4'^l4 0. 9, -^^XI40. 5, a 
MS<4 9 2 . 9 %, T g 14 1 5 3 *C, *5iHbS»fc*l4 3 . 
9 J/g. ) 

SC*44 0 6 : -fe;VD— ^r-fef 1 - hXDtr*^.- hX 
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Mt&ftO. 20, ^U-h«»ft0. 09~C$>>)± 
«»K(*2. 7 5, *5ffi¥i&m^a3 9 Ox £**0. 
3»*%, *?^>*P57-f \t®M*65*M%0&& 
3 2 0mPa«s, ?JSS?S1. 6mmT»^)TW 
ffi^O. 5mrat»5»^ a#»K*i:^D^^>K 
43 >M*&#\£ 0.03 K*%WT, C a# 0 . 
0 0 6R1%, MgttO. 0 0 5K*%, Feii4pp 

I±*ft*ft0. 7 3, 0. 7£0. 7 -Cfc >) t?±tltft26 

*&0. 7, 'WXIiO. 4, i8t8«&9 5. 3 %, T 
g&15 0°C, 1£&lbft1&m±3. 7J/go ) 

ISJeU 0 7 : -tr^P-*:^^- h h ^ 

■i?u-h (T-fe?->/v«&&2. 4 2 rntr*-*- 
h«&«0. 18, 7*l/-Mt«5jK0. 0 8tilft 
JS&2. 6 8, *5K¥iS*£K3 2 0, <&7jc*0. 4K 
«%, ^ l« > * p 5 >f K&i«* 6 2 9 

OmPa-s, ^^Sl. 2 mnrCifc-?-t«*PffiSM 
0. 4mmt2&5»* g»»8*i::7p 
tf^U >&*i*ttK0. 0 3K*%J£TF, Ca^O. 
0 0 5M%> MgttO. 0 0 3Ki^ Feli5pp 
ins 6UT^f-)v&tyu tr^-n;v«^tf7^P^;u* 

12**1**10. 7 7, 0. 0 8h0. 0 4^£>9:£««l 
S©3 3%s h>ffiUj#kt7K«%, S*¥±9#^ 
*a»¥^^*©itlil. 1, >fxD~W>7^ 
*X&0. 9, <<<iX\ZO. 6, 2W*tt9 2. 6%, 
Tgt*149-C, jeH<b*ft*l* 4 . 4J/g 0 ) 

K#4 4 0 8 : •feA'P-^T-fe^— h^l/P-f ;i/ <r-fe 
?-;Mt&K2. 5 8-e*>»)^^n^;i/ilSK0. 20f 
^KifeKI;* 2.78, 3 3 0, 3-** 0 . 

3 0 5mPa-s, ¥^21. 3 mm-e&otHtfp 
fligO. 4mm*T*2&**&#, «S»»*^;^u>Ktt 
&£0. 0 2H*%£TF, Ca#0. 0 0 6M*%, M 
gttO. 0 0 4KI% Feli3ppm, ettr-fe^V 

st^i/D^ ;vas«*n^no. 8 4*to. 0 8-c<&>) 

£ft»*CD3 3%, THz h>lfttiB#tt8««%, 

JS^atsa^^ftcohtiii. o, ^xp-^-{ 

Vf^^XttO. 7, 'WXfcfcO. 4, S8f£&ti:9 3. 
8%, Tgfcfcl 5 0*Cs *SH{b*afc*te 4 . 6J/go ) 

S£*44 0 9 :^D-^7tT-h^Wx-h (T 
-fe^;vK&!£2. 5 5T?*D^>^^;i/«»S0. 10 
-C±m&m*2. 6 5, *5S¥i$)*^K2 9 0. 
0. 4K»%> ^^^D7^ Fig»#6!R*%CD«i 
ft 3 2 0mPa« ?JStt?gl. 5mmTfeoT 

i*#£0. 0 3f»XfiTF\ Ca^O. 0 0 5»«%, 
Mg&O. 0 0 3K1% Fete4ppm, 6(SlT-fe^ 

;i/£fcKJS«»«fcfc*n*fto. 8 2£0. 06T*t) 

±«SU£<Z>3 3%, r-bh>»a4W*9K«XH &*¥ 
$fl^«ktt¥ft#-P«<Dtttt 1 . 3, ^xD-^^^f 
V^^XfctO. 5, ^-<X«0. 6, 32PJlfttt9 3. 
4%, Tgtel 5 3°C, ttUfliftttfttt 5 . 2 J/go ) 



SBfiffJ 1 <D«*41 0 1© (1-1) Cfc^-C, 

x^y — ;k 7$ J— jv£ 

ffi£>-fe;i/P— X h 'JT-bf- h7^;UASt^5 0 1-5 

2 uftsifeo ft**, *K*<r-;wi % rnmmk*)? 

YWWl 0 0 0mfc&SX*-Jl/-e^]KLfco 
K#45 0 1-5 2 l«XttflllcDNI»ttt:ftt)tlK 

Sffffl^tt, Re, MMXt*tW;i/D-^hU7 

&*4 5 0 1 : If WL* f-)V/T* b >/;< * J -;i//x 
^y-;i//7 , Dyv-;i//^^Hi/=5 5/1 0/5 
/S/3/2 

tt*4 5 0 2 : r)l/7* h >/* * ^ -;i//x 

^y-V7 , D;V«;i//^^-;i/= 4 5/2 0/5 
/5/3/2 

K*4 5 0 3 : &Wt* Y >/* * 

* S~)l/7o slS— 3 5/3 0/5 
/5/3/2 

K*45 0 4 : HfflLM-K/T*. h V/x^^-;p/i/ 
^D^^r-9->/^y-;i/=5 0/2 0/5/3/2 
ftS*45 0 5 : B^^V/7-bh>/x^;-V^ 
#;—)],= S 5/1 5/5/5 
&**5 0 6 :IMM7\n//7-te h>/x^y-;v=6 
5/1 5 

tt»5 0 7 : »WA^o/<>^;>/^^y 
-;v/jc^y-;i,= 6 0/1 0/5/5 

ii*45 o 8 : tfrntm/ixtv^y*; 

-)l>/x.# ; ; -)V= 6 0/1 0/3/2/ 

5 

8£**5 0 9 : SB^W/^o^y 
-;U/x^^-;v=6 0/1 0/5/5 
R#4 5 1 0 : 3-J\>/**)U=.rJ\'>r h >/7-fe 
h $ J j — ;v= 5 0/1 0/1 0/5 

/5 

8S*45 1 1 :tfm**»/ls 

j— )\,/3L$ 0/2 0/5/5 

K«5 1 2 : »»/^^/^^^rtf>/T-fe h>/* 

* ;i/= 50/10/10/5/5 
SS#4 5 1 3 : KfiM ^JV/7 Hz h ^/^>^ P^>^ / 
y/x. 9 J — ;i// r ^ y -;v/>> ?v^*rV>=5 0/ 
1 0/1 0/5/2/3 

K» 5 1 4 : f-^/^ ^xf;v>r h >/T-fe 
h>/^*;^/x^;-;i/=5 0/l 0/10/5 
/5 

5 1 5 : ^A/T-fe h >/Mxf;v/x 
^y-;p/X^^-;u/^^>=5 0/1 0/5/5 
/5/5 

K»5 1 6 : r-fe h>/TH2 hKffi^^^/^^y- 
;w/x^y-;v=5 5/10/10/5 
tt*45 1 7 : r-fe ^>/^^p^>^>>/x<5' < y- 
;^/^y~;v=4 5/2 0/10/5 
Sm5 18 :7-feh>/l, 3^irV7>/x^y 
-;v/x^y-;i/=4 5/2 0/1 0/5 
!£*45 19 . ly 3^^V7>/i/^D^y> 



tflSlSf 8 1 R 1 3 - 0 1 



( 66 S) 



© 2001-1745 



/7* 3 5/2 0/1 

0/5/5/5 

St*4520 : 1, 3 ^tf*y f> >/r * hRK*^ 
/^^y-;i/= 5 5/2 0/5 
K&521 : 1 N 3$;#*V^>/7* h>/x*y 
-;v/*=5 3/2 0/5/2 

ISffi« l 0 1© (l-i) £fci\Ts ^;vd— 

AKfl6 0 1^6 0 6^SU:o 3SfffiX^-;i/ 

8S«6 0 1-6 0 6£|lffim©3¥^i££tfcoTg¥« 
lfci:C5> K*U 0 1 £m»&9titz®m<0&%.&, 

ItS^M^ Re, ^tf-^-f X^t5-fe^fl-X7^l/ 

"To 

S*46 0 1 

«2. 4 5s rDm-MftKO. 2 5T±{1&& 
1*2.7 0, 3 2 0^**0.3M1 

^l/^D7>f h-S«*6M*%©*!sK 2 7 5mP 
a-s, ¥*9«t^l. 3mmT&-3-tfflUM8M0. 4 

(CO. 0 5K*%WT> Ca#0. 01 2H1 Mg 
teO. 0 75?*%, Fett5ppm, 6tt7«fefJl/«S 

t^7 , D^3r^;v*tt^n^ixo. 7 0 to. ntfeD 

3 3 r-fe h>tttt!M7»% 

Vx***!*!. 3, ^XttO. 2, 32^JKii93. 
6%s Tg»15 7-Cs *Sg<b«*fc*tt 4 . 3J/go 
M:M50 1 :»S^^/7-bV>/^^^ 
;v/^^y-;v/7"u^>-;v/^^>'-^=5 5/1 

0/5/5/3/2 
K**6 0 2 

3 9s T^W-hHffiKO. 4 5 2. 8 4, 

tt«¥J$m^«3 4 Os ^**0. 4»il 
^D7-{ F&»+6«*%<E>«i& 2 9 5mPa • s, 
^iS*l^Sl. 3mmT?*oTffll*«SIS0. 4mmtfc 
m#mm**5 ±V7 0 . 0 3f? 

«XWT, Ca^O. O 0 55t»%s MgteO. 0 04 
KJi%s Fe«5ppms 6{iT-fe?-;vS;&tf:7>P'f 
;w»tt*ft**iO. 7 2 4: 0. 2 0f*^±Klft*O3 

2%, r-i2b>ffttu»i±i 4Ki% mm¥®ft**tL 

tSL^^M(Ott\t 1 . 3^ ^xp^^?«y^ 
BO. 9, MXliO, 5, igJEKtt92. 9%s Tg 
■fcfcl5 3'C, *£8Hb»»fc«tt3. 9J/go 

)l/7n/i;-)V/7* S—)l>=5 5/1 0/5/5/ 

3/2 

K*46 0 3 



2. 4 5, 7aV**~Ym»&0. 2 5-e^S^ffiii 
2. 7 0, *6&¥i9S£j£3 2 0, £**0. 3B1% 
^l/^DW h"«**6K*%cD*5jS 2 7 5mP 
a-s, ¥*9&^&1. 3mmT-fcoT*IifMI2i0. 4 

£0.0 5H*%WT, Ca#0. 01 2«ft%, Mg 
l±0. 0 7M% Fel*5ppm, 6VLT*?)ls&R 
tf:7at?*-;i,&|i*ft*ftO. 7 0 i:0. 17*?** 
£W»S0 3 3%, 7* h>ffiffl#l*7«*%s ffi*¥ 
ia^iFMiiSS^^JftcDlttiO. 9, -fa:D-*;W 
3, "WXISO. 2, &fE«te93. 
6%, Tgl±15 7°C, «SII{b38Sft*tt 4 . 3J/g. 
mm : f Vi/^ D ^> ^ ; * ^ 

0/10/3/2/5 

&*46 0 4 

3 3s 7fb-MM0. 4 5T£S»KI*2. 7 8s 
*6K¥*9*l§r& 3 4 0 , ^tK^O. 4Kft%s 

KS«+6H*%a>3(fAK 2 9 5mPa • Ss 
¥J9*&^&1. 3mm-C&o-e*S*WS£0. 4 mm-efc 
£*&#s a#tfffi«:fc£tf:7*>ffi*l;m£0> 0 3W 
*%I^Tn Ca#0. 0 0 5jl»%s MgiiO. 0 04 
«»%, Feli5ppm, 6ffiT-fe^;i/S^7-D t^* 

-;v»«*ft*no. 7 5 to. 1 6-c&b±vt&me> 

3 3% 7tb>ffiffi^l 4K*%, 
htS¥±9^*CDlttt 1 . 3, -f xd-^^^ 
*l*0. 9, 'WXttO. 5, 9%, T 

gl*153°C, *Safb|g&:*fct 3 . 9J/gc 

6 0/1 0/3/2/5 

£W6 0 5 

•fe^;uB8ljS2. 4 6-CfcD:7aK:fr*-hB&K0. 
2 0-C^l/-htlglK0 . 0 9T*t)^ll!ftattt2. 
7 5s tt«¥*9*-£rl*3 9 0s *^<*0. 3KJI%s ^ 
fVV^D^ H«»*6H»%<DWffi 3 2 OmP 
a» 8 N 6mmT?fo-DtWip<S^0. 5 

mm-e a#»K*i:rut:7r>^<fct5^ 
Viil^CO, 0 3J(I%WTs Ca^O. 0 0 6ft 
*%s MgliO. 0 0 5Ki% Fe(i4ppnis 6ffi 

ftO. 76, 0,07*0.0 4"C$>t)±lltt*^3 2 %s 

^«01tttl. 2, **>T>r iy^^liO. 7, 

A^fXIiO. 4s &WK&9 5. 3%, Tglil5 0°C, 
«SiHb«fft«<* 3 . 7 J /g> 

S«:K3f^5 0 1 ;»K^^/7^b>/^^^- 
;V/x^y-;v/^u/ty— ;u/^^-^=5 5/1 
0/5/5/3/2 
K»6 0 6 

■b;VD-^7^r- h^n tr^-^— h^^W— h : T 7 
-te^;i/»e»S2. 42T?*07Dt:t^-MSftS0. 

1 8^^«!?V-h«»JK0. 0 8-e$>>)±itmm\t2. 

6 8, ttS¥15S^S3 2 0s *7k*0. 4K1% p< 
fl/^U7^f HS»*6H*%CD)telS 2 9 OmP 
a • s , 1 . 2mm^&oT#WBH0. 4 

U>Bili»CO. 0 3K*%WTs Ca^O. 0 05 



*tf*lSE3I#^ 8 1 R 1 3 - 0 1 



( 67 g) 



<fl) &£8^ 2001-1745 



MgttO. 0 0 381%, Fett5ppnu 6 
(fcT-tz^;V£i: 7d XX-fr&RV 1 ? * d >f ;V2£tt* ti 
-PftO. 80s 0. 06i:0. 0 3T&9±«&£©3 
3%, :r-t:h>«Jd}#tt7Jtt%s 
¥$#?«©J:btt 1 . Is -fiD-^'Or'^Xtt 
0. 9, 'WXttO. 6* 2B^Ktt9 2. 6%, Tgtt 
14 9t, *g|Hb$8»l*tt 4 . 4J/g. 

x.&j-)v/zr#;-)\>=zo/i 0/3/2/5 

IS*46 0 7 

■b;vn— ^7*t- hMI/D-f )\/ :T-fe?-;Hl&E£ 2 . 
5 8t»!)ni/D-f;HM0. 2 0tfet)^a«iKtt 
2. 7 8 > *5ffiipi91;#ffi3 3 0>'&2kJ»s0. 3«*%s 
^l/f?D5^ Ftgfc* 6 3 0 5mP 

a-s, TOflWUl. 3mm-C*-3t»i|lflail0. 4 
mmt*5(9ft, a#INM2:'<l/ »J >Rtt#*C 0 . 0 
2M«%WT, CatfO. 0 0 6K*96s MgttO. 0 
0 4H*%, Fel*3ppm, etfcT-fefMHSfcMi/D 

-ovastt* n?no . osto. 1 2-c$>t>^«giS© 

3 3%, :r-trV>Jfifcb#tt8H*%s UWmi: 
IWHW «©Jttt 1 . 0, -fxB-^^Ofs^ 
1*0. 7, MXIiO. 4s ae^Kli9 3. 8%s Tg 
ttl5 0*C s *§iifc«»&*tt4. 6J/g. 
«(& : Is 3y*JpV9>/i"?D/v3F-9--/>/r-b 
J—**** 5/2 0/10/5 

/5/5 
&#46 0 8 

2. 5 5 t Vf-OHl»K0. 10TJ±B8WStt 
2.6 5s «iSE¥*S*i§rK2 9 0, £7k*0. 4M1 
^fl/^D7-f KSift* 6 3 2 0mP 
a - Ss WtSI. 5mnr?;fc^TfflWSM0. 4 
mmtfe*tt«:, 8##K«i:£«.§§ltt#fc 0 . 0 3 
J»*%feTFs CatfO. 0 0 5R«%, MgttO. 0 0 
3K«%s Fett4ppms 6<£T-fe^;i<Si:£*#» 
3fctt*iVP*,0.8 3fc0.0 5-Cfc»)±llS5*©3 3%s 
T-fe h>fSta^tt9St*%s mM***?******- 
^•©Itttl. 3s-Y^a— >?yirxi±0. 5s 
^XttO. 6s :8ED!flEtt9 3. 4%s Tgttl 5 3"Cs 

«Sfls7Wft*tt6. 2 j /go 

SHE : Is 3y**V7>/>^DA.^;v/7-l: 

M//**y-;i'/:7*>'-rt'=3 5/20/1 0/5 

/5/5 

3^3£^y 7 

Itlkfl 1 ok** 1010 ( 1 - 1 ) rTSMFJ A 

t;VD^7M/-h7^WK(st7 0 1-7 1 2&fN 
Sift, fcfcx WB^(r-;n», aE5E*5*>) 7 -r ;i/Aft 

1 5 0mfc&*x*-A^*J(§L&o 
K#47 0 1-7 1 2£^2ffim0Wffi£«£ftoTffffi 

to 

K*47 0 1 : h 'J7x-^7t77x-h/y7x- 



Mf7x^l/7t^7x- h = 0 . 8/1. 6 
K*4702 : HJ* (h^V^D^I/^xz;!/) 7 
tX7x-hA'^W^l/-h=l. 2/1. 2 
a*47 0 3 : h'jm7*^7x-h = 2. 4 
tt#47 0 4 : o-7^f;^x>BhiJ^=2. 
4 

S5*47 0 5 : ^)vy# »;;w**-/v*y3l/-h/h 
U7x^7t^7x- h = 1 . 6/0. 8 
SE*47 0 6 : V (2-:n^;t^*$/;i0 7*l/-b = 
2. 4 

SS#47 0 7 : y^>*iU^U b-)l>^*V7*7 L - 
h = 2. 4 

K*47 0 8 : ^>*3lUX >J h- h^Ttr- 
hS>7 r ?-L'-b = 2. 4 

KI47 0 9 : K-;i/-v*i*T-tZ7 1 --h = 2. 4 

IS*47 1 0 : ^yU^D-JVTh77-fer-h=2. 
4 

K»7 1 1 : v;Pt:^>h Urtr-b = 2. 4 
K«7 12 : h ij7x^l/7*^7x-h/$;7x- 

>^h57-teT— h = 0. 4/0. 4/1. 6 

^i i fe ffll 8 

£ffi0U0Stttl 0 1<D(1- l)iC43UTs UV«a, 

UVbfcTKOUVSiJ (uv»M*4:«*ia«) 

~*T^~h7-<;i/i>iS*4 8 0 1-8 0 5tfflUfe. 

*^ «fc*ir-;v«:. *iwiwn)7-f 0 0 

&*48 o i-8 o 5 t*K«ii©wffiarafc«e-prfMB 

bfc^^ K#4 l 0 1 knWz«hfcm®SME& 
7 -f ;v a ffltt* 7 * ;v ASietB^ 7 -* ;i/ACDffi#rKik 
HliUs R 6 % ;&tf^X£W*-5-tr;vP— *7*>b 

to 

Ktt8 0 1 

UVM : 4-fcf*- (n-^^^^f-^) -6- (4 
-t KD#i/-3, 5-y-t er t - ^;V7=U^> 
-1, 3, 5-HJTS>> / 2 (2* -tKD*J/ 
-3' , 5 '-$;-tert-7^l/7x^l/) -5- 
>D^>7f'J7\/-;K (2 (2* - tKD^>- 
3* , 5 '-i?-tert-7^V7x^) -5-* 
DM>VhU77-^ / 2, 6-y-tert- 
7*JV-p-*i/\/— JU=0. 15/0. 15/0. 1 
K**8 0 2 

UVffJ : 6-^-ter t -7^;v-p-*l>\/— ^ 
/ ^>^i^^;i/-fl>7^ C3 - (3, 5- 
s;-tert-7fjv-4-th*a^7x-;H 7"d 
tr#*-iO / h »;^i/>^U3-;v-tr^ C3 

- (3-tert-WV-5-^^-4-tl«D* 
$/7xz;i/) rom-b) =0. 1/0. 1/0. 
1 

K»8 0 3 

UVSJ :2, 6-i?-tert-^-p-^l/^ 
er t-T'^-4-b Fd^*>7x^V) 



^fcl^KJiS^ 8 1 R 1 3 - 0 1 
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C3- (3-tert-7?-;V-5-^^-4-hK 
P*->7i^) 7DK:2|-*-tO =0. 15/0. 

1 5/0. 1 5 
SS&8 0 4 

UVflJ : 1, Q-^*D->P*-;\,-\ZZt3- (3, 
5-^-t er t-7f^-4-tHP*->7x^) 
7dk;*-*-}0 / 2, 4-trx- (n-**?-^ 

?•:*) -6- (4-bHD*^-3, 5-^-tert 

-^;i/7->jy)- i, 3, 5- h >J7y> / 2, 

2 -ft-yxfl/^K^ C3- (3, 5-y-ter 
t 4 - b KD*5'7x=^)7BK*^-h) 
= 0. 2/0. 1/0. 1 

&*48 0 5 

UVftJ : N, N' -K7 C3- (3, 5 -*/-t er 
t-7f;i/-4-tl ! o#->7i=;p) ynVX-zV) 
hH5JJ> / h'^ (2, 4-^-tert-7f 
;i7i=A) 7*^77^h = 0. 2/0. 2 

3S«E0O 1 ©i£*4 1 0 1© (1- 1) (C*JV>-C, C, a H» 
5 OCH 2 CH,0-P ( = 0) - (OK) 2&&lfifix. 

>& mnm) *T&o&mm mmmmmtm. 

*J$«©-b;VD-^T'>l/-h7'f ;VAij£**9 0 1~9 
0 7 4^iStbfc. ^ifi**- ;H*> «M«Ifc»>7 

-OVAStfl 0 0 Oma^S^^-^-eHJSUfc. 
K*4 9 0 1 ~ 9 0 7 *^H6tW 1 CDfP«7?»C«£o-C»iS 
Ufctu4s &*41 0 1 fclEJ«fc:«ftfci§iS©&ja4, 

r. 

K*49 0 1 

iHJKSU : {C.jHsbO (CH 3 CH s O) 6 } 2 -P ( = 
O) -OH / ?B5&=0. 0 1/0.02 
K*49 0 2 

mmm : C 18 H !t OSO s Na / $>i<7K=0. 
0 2/0. 0 2 
3**4 9 0 3 

mnM : hU'f V7 , D^7i'V>^;i/7<->Bt 
hU^A/'fx^O. 0 2/0. 0 0 5 
K*4 9 0 4 

jfJKS'J :^DO|fKAD^Se.fiS=0.0 2/0. 
0 0 5 
S£*49 0 5 

*]*»J :4-y^V7f ;i/&/?H5K= 0 . 0 2 5/ 
0. 0 0 5 
t£*49 0 6 

3»!flWJ :^^5*>8/W5>=0.0 2/0. 
0 1 

K*49 0 7 

0. 0 2/0. 0 1 

mm i o 

mmm 1 ©k*4 1 o i © ( 1 - 2 ) jg# • «aiss> 

TfiEOXg (10-2) csiM*-*K(if.«\ HJte^lt 
± < ijq»k bT*8:fl$©-fe;vp-;*Ti' u- h 7 4 >v a 



K*4i 0 0 1 ^«iife. nm^T-Mt. mm 

#J&t>7^A:R*» 1 5 OmtftS^^f^ilfc. 
tmi 0 0 l&S^^ffHffifr&fcftoTgfffibki: 
£3, 6W41 0 1 fcB«fc«ftfc«te©a;S4, 7-ou 
Affit*, 7 4 ^A§IS*H», 7-f ^Z»©W$T&lft> WS 
Re, SV^-f X&*t*-tJl/D-7,7^U-h 
7^;WAtJ»t>fc 8 ig!«C8Btt©»^l*K*ffl54St. 

( 1 0 - 2 ) *» • «iSXg 

-ifbtBbttk-.JIIiftbfc, £©fc&©7? 'Jo.-l&,E 
l±0. 5 5MPa-C*r3fe, 77Ui-li. >>')3>* 

t> 2 0 0*CTl)0SftL&o S^^^r^ K*l¥*tiatjS«: lm/ 
seohU 7,f Ui-rtfiB-C©S«¥J3>9@RFiaiil 

^S$»Abfe^t(r* h#SK«C<};9 5 0-CttSD 
*fc<*n, £6tc2MPa©JtaJET-e 1 3 O'CgfCintob 
&. DD«,^I«»±1 5fl-C$>ofeo 1 2 0-C^Tfffl 

£6*Tifr4i8;?WIl 0,um©*ft«g£JR»(f7-r;v*- 
SiljS^^fco C©BR, »ill&JE«l. 5MPa, 2 
ttffili 1 . 2 MP a i: Lfc„S5fit:Bi$nS 7 ;p : 5'-, 

t:«nfc*>©&fijfflbv «ffl*Mfo8©«y*£aHis-a-* 
&«>©y-v'>-s' h**-r**>©*fijffibfc. 

^fficsj 1 1 

&mm 1 ©u*4 1 0 1 © ( 1 - 4 ) atiixii*, tr© 
atjixa (11-4) cgs-rstw*, hjegu^ 

< bt*Sf Ot Jl'n-^Ti' V - h 7 Jl/AK 
*U 1 0 14fMHbfc. ft&> mmxr-Mt. «Eii« 
IR!)7-f;i/AS#l 0 0 0mt^57^r-;V-Cf?JiiUfc. 

km 1 1 0 1 sfwsey 1 (omm^mz^-oxmmvtzt 
c5> &*u 0 1 i:p«c«n&sia©£5m. y<<>\> 

Affitt, 7-f;VA5iSi&l&, 7* ;uA©l5}?ri£l&, RJS 
Re, Str^.-i'X*«-rs-b>»WD— 77->I/- h 
7-f ;vi»-c$>-3fe. S!«C8S«©&*li««6l5**t- e 

(1 1-4) WE 

«I^T7h>y^^>7rt©h--rii > i#tBEffl©¥r 
^rTR»«=¥7;K>r©i&<ffljE#;P0. 8MPa 
Kfcs.fc-SC'f wt— * — i e-^-fe:J:57-r — K/w 
7tJffll4ffofc 0 i*aia=¥7*>7l±S»l«)*9 9.2%, 

Rta*©S6iwo. 5XttT©tttre»ofc. nt 

HJE^Ii 1 . 5MPat»ofe. 
SSJi^'fl*, tB^l. 8nn?;fe£>7.f-F70»j;7&& 
ffi Lfc^SSffi^Jto *b-T, ^Ufe-b;VQ-7>h'J 
T-bT— \*<om»tfi 8 Ox/mil ^gSttiP 
©•b;wn-7, h 'JT'-bT 1 - b K-7©a«*Siaib&. 
Sftffi^-f ©IfilltIt»±Sfi-&S§43>b-C«JlD»J 

(xK(b^^JR m®2 Onm) 0. lH*gi5i:itK 
^^;HJ!*g|5iPe)&5?i^) SrS^L, m^©»« 
t: % 5 <t 5 (C 1 tf:«EE* T > 7, KfRK^F T 7* 
m^7^-H7-D.^l:Mtfe. ^e,CUV»fJc 

(2 (2' -kHD*i/-3* , 5 -JJ-tert- 
T 5;U7xn;i/) - 5 -^n;v^>7 h iJ7V*— ^ 
0. 2K*6C)&aSJ)DUfc. 74-C7D^ 1 

settt-r^t: 5 o 6 ct:#iaufeo y-f 
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94 7<D?'t-Zdb*)^ m&Vmi£)\'Y1$2 Omm^f 
**JI«bT^**><D*tt«bfco COk-h^hli 

Sfcc^fc 7 4 5 0 ramifeft*® 2 

1 /xmWrt-C* 6 > «#W»*0*:MMW1«D»* 3 

JSJ»*»SttPWJi#± 2 XttT* ±8fi#± 1 XfilTt: 
*MP**V ±{fcfffttt±l. BXttTfcMEbfc. 
^©1 »Ui:ttJ(EtSfe«)Oftw^tM b 

1-10 OOmP a<DEE*«*fflan***J;$fcfco 

n h<d# 7 ommus. ± d « n < kjtc s a mm * a 

flSbfcfc©-Cifcofco 
MM 1 2 

XIHIOIWI 0 1CD (1-6) ttSEStttt* ( 1 - 
7) atffitt»X8*SV (1~8) ^>*Hft&-&« 
Xl*ff, TIB® (1 2-6) a«E3E*«U (12-7) 
StSI&A&xgStf (12-8) tr>*-»2§ • K^ftlg 
*ff CfcJE-r *Jtt»HiH MM 1 fc* < IfltttC u-c*« 
«BcD-fe;i/n-xrs/U— h^-f ^At£#*l 201 

3 0 0 0 mfc45^^tl?llfco EIZIIUP0 4 0 
/im> lOOjunu 120*^mWI.«);^l:> 
bTtt*41 2 0 2„ 1 2 0 3, 1 2 0 4tffBtfe. 
KS1 20 1-1 2 0 4*MMl<DM*»fcttoT 

Mbj&fciis* K*4i 0 1 tm»£&Mt®%L<D£& 

flu ^^l/Affitt, 7 -f »ASIMOt 7H)\tl*OWST 
KUL iBS3M£x Re. SVMZ**t**;i/D-^ 

(12-6) WfftttM* 

ltISi)J3m, B2. 1 mCDMHti) F9A*MHLtt 

-iWttMTCfctK 10-5 0/zm(De>^-JHilI 
/m 2 JUTs 1 0/*mfeTF<Dt:>*-;MS2jB/m 2 W 
T^**$#f*£<8fflbfc 0 ^AOJSaKtf 
8 0m/#fcfc&J;-5£ A<D[I]tE»£gft;£ bfco * 
feBte^Ki, 2 0 El£A^fe:2 « 

(12-7) 

«^T* K*A±T?3 2 0° H(EbTHtfP*lvJOMbb 
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15«CMi«Uft. 
(12-8) W»XiB«fr 

»l*7 OKcal/m 2 • hr --Cea-Dfe. 9£«mo 
#>ltt*l*-3 0*C<O«S«]5ffX»«^Lfco 7->*-rt 

t 1 2 0K*%ea«»ips»j/^T$) 

1 BH«9fittT-C*ofc 0 ^V^-rt^ttiK&boofi 

&#6&*>e> 1 ommtt±«n&»»fc*tt*3imtt#* 

O«W10XttT f, C*!)> fro2 Omm&ftfcfifcK 

«©3%^>*--^HffibTV>*«S©H;*l*7 0%£ 
b&o f 1; 5 O-CM** 

^*3CHHPboo«Bbfc. x>*-»#t&«bfc 
SSaJte-3 0"C©«JK"CJWI***{bbriBliRbfc# * 
«t**h**mo. 1 5M%HTI:HSU1 
ffl^bfco B1P*6 3 0»ttrtCPWBOH«9 

7y^*-ca&<*ftT¥*98 0mm 2 gS©^5/7{: 

x h >; r-fe^- v 7 u-^ t«fctta*xa-eac»fc b 

tiPJ^bfc- 

mm. 1 3 

(13-1) *^D-Xhy7*T-hOftB 

MM— i©K»i 0 lCistvc* (i~i) *;i/D- 
* h 'J7tr- h*«CDff»t:*^^ WO 0 0 - 6 5 
384*I«4(Ol/^-?->3>±#*J(0. 5 6)C 
»SI5) ftjMJnU S6C(l-8) 
«xg*(tc^ v>Tffl*[Ri trffif* 205<4:«5aJ:*fc 
*aM"»W»tt, K*41 0 li:^<IU«k:b-r*:ttWO 
^;pn-XTf>u-h7-<;i/AK3(4l 3 0 1 fcffgiL 
fep^WiVD^ b U7*f-M0f»tt5jum, 

0 0 /imiibfeo 

ftKL&KMl 3 0 l(0*)Vu-7 b 'j7-fef-h7-f 
;i>A tco^t, ?Sfi5 5 0nmC*) 

» « R e 1/ ^ ~ t^-^ a >ffl[*5 J: If R t h U * — r-^> 
3>«*a««b^o ^fex fitt«H*rtt (KOBRA- 

2 1 ADH, £?ttffiW« (»)) ^ttm^ffi^aj^b 

feo*^©a)Sttffi»iR]i ojsi-cffvvTO«t*»&. 

MMte^^t BWMI« M» fe.R e ,R t h, 
WXU, MrnWVfllltt, ^Mn2 0nm, 1 10 
nm, 0. 4° , 0. 3° T?&ofeo 

(13-2) 3fc¥II#ttJI0J£/S 
ftJkffll 3- lTf^Kbfc-b;WD-^ b U7-br-h 
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» (4 0'C) £5#ffliSi*Lfc&, 0. 5N©«ffiT3 
0 8 C, 3 0»4»«U 3 0*C©tt7jc-C5^Hl7XftU 1 

C5> 6 8raN/mT$)ofe 0 



-^-■C24ml/m z Mbf:o 6 0 e C©ia-r 
6 08\ i6C9 0WlUit 1 5 OfMfcMLfco JR^ 
T> Cl(0-l2;VD-^7 7 -tr7 L - h7J )l&<DM&m 
6 3 2. 8nim?SJ£) £4 5° <D#fpj£, MU&R 



«rBfl¥9 - 1 5 2 5 0 98B«©# 'J e=;P 
T)\,-3—)V (-fb2 2) <D#ij7-No. 1 


2 OMJiffi 




3 6 Ogt§ 


* 9 J —)\> 


1 2 OK*«S 




1. OJtMSS 



tttta>E*OM±£« WM¥ 7-3 0 6 3 1 7 83«®Rfi- 
tt (*««•) flsA4fc (ft 2) 4 1. Olg, 

(V#3 6 0s *K*tIfb¥ (») ») 4. 0 6g, -fe 
;i/D-^nf-h7fl/-KCAB5 5 1- 0.2, 

-f-* h-7>^^*;wttSi) o. 9 0g, -b;po-^T 

tf-l-7fU- h (CAB531-1> -f-X hv> 
>rS*;i4iSl) 0. 2 3g, #E^HSeSU (-f;W*f^a 

r- 9 o 7 x ^#>r ¥-*taa) 1 . 35g, 

t^fa7-D E T X, B^Mb* «*)!«) 0. 4 5g4, 
1 0 2 *©**JVs*;w*h>fc»l*l/fcfc#**, # 
3©^ ^-^--e!6^L&. £Jx«&JB©«>fc:i!i>)W 
ttt, 1 3 0*C©efiffl4'-C2«-HlJnfBkU n«wbi& 
tlfcEfai*-**:. 1 3 O'Cfl 2 OW/cmiSEJE 

*8!fr&flH>-t> l«-MUVMItLRaStt'(b^*m-& 
*©&> ufc. £©<fc-5fcL-C\ 

;W2»gjt#41 3 0 2*{*Sll,fc. iffig5 5 Onnnj*£b 
mR»l4l<0Rel/^-f-i/3>iitt3 8 runt? 

®fc©H©SS «$**£) «i¥*9-C-4 0" -C&^tzo 

(13-3) «3fc«i&*4©f*Sa 
j£ # b fe # t: = )i> y n> — ;v 7 ^ i» ic: a # % s qa 

ffjfcffi^t, 5?Jfifi»ji s-i-efl^bfe-fen-n-xh 1 ; 
r-fe^- \-7< K&i&m 13014, *©»ffi(i**ffljfe 

Bt©S3a«i:5Pfft:*a^5k:rt-flHcflS»3fWfc„ ffillS 
©•b;VD— ^ h U7-UT- M7<f (7y^v?TD 
8 0U, *±^«7>f^A (1*) IS) C>rWb«aJl£fT 



HC, XNMl 3-2T^9Sbfcft¥M«^-ht£JB 
1 3 0 2*IHB)'i!;ffi©-b;i'D-;UT-b5 1 -h7^;i/Afly 
C*©«ffitta*Sv>fc:¥fT fc. * J; 5 £*S*aj*:rt- bT 
flfib^to-a-fe. c©«t^t:b-cffl)t«©a*4i 3 0 34 

(13-4) ^> KKi^iaai-fe^cfpR 

I TO (mt-OW*.) «8i^^©^7X*«C * 

&fTofe. »e>nfe-tt©^J-5^st54^tfi'^jRiAi 

Kiajgbfe. ^t'^CAntfO. 1 3 9 60&II 
ttft^-ft (Z LI 1 1 3 2, *;V**tJS0 SttXU ^ 

Ml/fe'^ Hiarsi-b;v*»tf«t-5tx 13-3-C#« 
bfe(B#«K*41 3 0 3 4-«flA5f>f«t»li^SI«l 
3 0 4Sftl!Lfe. <B)fc«©Af:S^ttJl* J -b^SSC 

fcfHU «|i-fe:;v©7i;v^(qii:-5nicW®^s^ 
S*tt*© 5 tT > jr^ifli A'S^fir t J5: S J: o CffiB U 

«ii-bJHC5 5Hz©51Jg««E4HIJnbfc. Sl&^2 
l$«i(EZ-Contrastl60D> ELDIM 

aa«) &fflv>-c> (li) *>e>a*^ a 8) * 
-e © 8 ©pre * in^ l * o ©is* * t* c m t . 





(3>h5^Mt#l 0JA±"*M«©»H£«Bfflte^«H) 


± 






K» 1 3 0 4 


8 0° 


8 0* 


8 0' 



(14-1) •fe^D-* h g7*f-hof*« 



* HJ r-b^- h**©fWlt:«ur, wo o o - 6 5 



ttrtSES** 8 1 R 1 3 - 0 1 
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3 8 4?5JE0!l4©b* — T-*sa>±&m (0. 7fJ* 

ffl) fciiasanu se>tc (i-8) r>*-m& ■ 

JSr*6l*H*%tt»l 0 1 i:±<fi]t8£bT*i«l5©-li 
ftu--zyi,\y-\-7 4 )\,2*W&1 4 0 IflMKbfc.* 
&*)\'U-XYV7*>7—Y®BMZSiJ.m. ) 4 0 
Aim, 5/zm©3Jl#$ftJE©E;i)>e,fc!)|gjp#£5 0 p. 
mi: bfc„ 

f£S!bfc-trA<a-7 hU7'-t:x-h:7-<;i'AaS#4l 4 0 

Rt hlx^-^-^3>fflS:S1SU&o ReB8nmt? 

R t h(i8 0 nmf*ofe. i»^tft»L&-b^ 
V-X7-b 1 7—Y7 4 )\>UW&1 4 0 1£ N 2. ON© 
TkBKb* U ? A mm ( 2 5 •C*/'f V7D/V-;k8/ 

SSJi^^^-SgSM^aic^O^tofeirC^v 4 0m 
N/mT&ofco d©-fe;vo— XT-feS 1 — b7-f;UA± 
TSe©*flj£©Kl?DBI&:tfi*£# 1 4©<74 •V-y^- 
3-^-t2 4ml/m 8 Mt&. 6 0*C©ia-C 
6 OfXS^fc 9 Odessa-? 1 5 0Sl>#S*8bfcolfck:> 
■bJVD-^7-fer- h7<< )\> A©g*;fr[R]ii¥fTfc£lRl 

W^**jflfi8»i, !f#il¥9 - 1 5 2 5 0 9E«©fb2 2 
©#<JV-No. 1 (2 0K«SBK *(3 6 0K«8BK 

S9) (1. 0JtS».) -a ft. 

(14-2) 3te3tji;frtt»©JfM 
895fi©ElRiai±t:, *SKW 7-3 0 63 1 7 K«©P388 
* (BUMS) <b*4fc Ob 2) 4 1. Olg, i^U-V* 

(V# 3 6 0> ^cBE*«*fb^t («)H) 4. 06gs t 
)i>V— X7*7— \-7f-U — KCAB5 5 1-0. 2x 
-f-* h v><r$*;va«) 0. 9 0g, t;VD-^7 
•feT 1 — h^ef-b— h (CAB531-1, 4-*hv> 
f 5-rtMtSl) 0. 2 3g N ftKftHMN (4;V#*a 
7-9 0 7, TvHjtM 1 . 35g, JfflSai 

+4fi7-DETX, B*<bHS (**) Si) 0. 4 5g^ 
1 0 2 gfflp<f-;V:c*\>Hr h >(dig#b # 
3. 6©C-f •V-zt-tf^bfe. Cftfc 1 3 0*C©11 
«V-VC2»BUn!»U rc«#(b£«8£IE|iO£-8-fc. 
«C„ 6 0*C©3?fflSlT-e 1 2 0W/cmKff7jcffl*IS 

*©&, bfc. ,I©J;5CbTx ft&mis 

tt**«*U3WWll«J'--Mt»l 4 0 2£(tSlbfc. 
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«S5 SOnm^iW^L&^S^rttacReb^-T 5 
->>a ><itt4 3 nmtftofe, gfc, RSISt -fe;i>D 
-^7tf-F7^ ;i/ABi:©IHJ©fcK (fflfStfH) <i¥ 
*DTM 2° -Cifcofc. 

(14-3) fl&£Kf*0fHH 
ffifabfctfU fcT^l'TVl/a— ;i'7<f ;i/AC3 <7&*Wt 

Srffl^Ts X1MI1 4-2T?#figbfcS£*41 4 0 2£K 
#414 0 l*s<HrtKffliJfc£3<fc3C«ltt&©)tffi!l£&5>> 
ttttfco Tfc|K©-tr;H3-* MJr-fev 1 - h7-<;i/A (7 
^•^TD8 0U, «±¥H7^;WA (**) SO Jz* 

#41 4 0 2i:®BffiMi:l±¥fTC&£J;?KKitbfco 
c©J:*CLTaMfi«K»i 4 0 3SML&. 

(14-4) Mil^^l6«©ff SI 
TNS!«S-b^*ffifflbfe}Sffi*^« (LC-20S 

d u f*-7 (m m caft»e»nr^5-*f©«B3t 

«£*JtfU ftfeOC (14-3) -CflUKbfcfflifcflil 
4 0 34, K*4l 4 0 2a j M£-te;Wlli:fca.fc-5Ctt» 

UOfttHftMl^ttB 1 4 0 4 4^Sibfco t&fc;&<ffl© 

ffl3t«©aiswfcx rty*<7-< nn©ffl3fc«©aawi: 

Kb&fcllWMMfc-atvc, ffll5£*» (EZ-Cont 
r a s t 1 6 0 D. ELDI MttM) MW, JR«3* 
(L 1 ) jipfcaa^ (L 8) ^-C©8©fiST;«S^&SI 
£b£. «**bfc©SCJ£«4$»IBttb;fc. *#fl5 
©#«***«*at*ffl^&-b;ua-^ h iJ7tf- h 
7 ■< )\> Ali«tvfc±TSO t fe^©^»^1ttt4* b*o 

^ l fi»n©*^^ff^^fc^>©"^^)•^fe. 

(14-5) JtRW 

TNSjttil-b^^ffifflb&WS**** (LC-2 0 
SD Is is* -7 («) SI) tBtf6htv>*-*f©i 
***«#U ft*) t) cmaE©«3t« (HLC2-5 6 
18HCS, m) »>>J9»V«) *fi«ai£:ffb-t, 

A0ttMkq%aEK 1 4 0 5*{*S!bfco fffi*#fflj©ffl}t 

0^-h-fc«:S<t-5CS!!lbfc < , ^«bfe«S«^8« 
1 4 0 5 tr3t,>-Cs ffl&ft (EZ-Contrastl 
6 ODs ELDI Mttfii) SiUt, M*9 (L 1) *» 
«>e*^ (L8) S-C©8®MTf«»^ft«53Ebfc. « 







8S»S 

±^ i on»siE©4:iNeB 


"*?54 h/fcUHW 




T 




tS#4 1 4 0 4 


7 0' 


4 5° 


1 6 0° 




ft*4 1 4 0 5 (tt«t) 


1 5' 


2 5' 


3 7° 





(a) JSffl©P&S8Ste : LltL 2 £©IH©fite 



ttrtSJlS^ 8 1 R 1 3 - 0 1 
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ItKffl. 1 5 
(15-1) fit«a«©fffi 

JUMU© (1-1) CisviTs MfRHMdUKtfiTF 
1 0 l/im*:fca£3£*i£ 
tsct £fc (i-9) cDa?£*xs-e^as«^ 2 

(ttttl 5 0 1) *f£**Ufco 

v -fe;i/D^bU7tf-h («&K2. 7 6> 6ttT 
' -fe^;i/*0. 9 2 3 2 0, £**0. 

3 0 5mPa' sec> ¥JMtt?&l. 5rnmT$>o 
TfltfMMfcO. 5mnrC**»f*) 
2 0 

• MW^;i/ 6 OK*«S 

• y ^ ^ — JV 5 R*gfS 
. 5 MSB 

• r * y — ;v 5 K*as 
M 0. 4 Hft« 

1. 0 Klffi 

•RjffiftJC (^7x-;Vt7x^7t^7x-h) 

1. 0K«B5 

UVffJa : (2, 4 -If*- (n-***-;V**) 
-6 - (4-tKD^>-3, 

-1, 3, 5-hV7^> 

0. 2H*ffi5 

■UVfflb : 2 (2* -tKD**/-3' , 5 % -*J 
-tert -7f-Jl/7i3) - 5 -^d;u^ W h 
;v o. 2KMSB 

. fv ij^>^;vt > ^ > 0. 4 0K*8& 

•HJ* (m^^l/7xZJV7U) hU7^> (V* 

~tf-5/3>±#») 0. 7K*fflS 

•C 12 H 36 OCH a CH 2 0-P(==0)-(OK) 2 (*J 

WH) 0. 0 2K*giJ 

•*x>® (m*m) o. o 2wmm 



»7) 

0. 0 5H«fflS 

»1 6 0 1) ttx P-;UffiW«l«:^V>-C«f-»fl5i#«a5I 

^t?«v>1 3 0^Ctbfeo »#»©iW©d— ;vtt»^rfc 
13 O-CfcljSPjft-C^S^d^MjSLfcp L/Wtttt2. 

»*Lfci:S«>J6*tt7 . 2kgf/ram 2 tfeo& D 

*1. 4 5«rC*-pfc. KWttl 0 l//nrCfco 
feo (Kttl 5 0 2) Co^t* 

ReBu 115. 7nm(450nm), 136. 5n 
m ( 5 5 0 nm) , 142. 3nm (5 9 0 nm) X$> 
On (nx-nz)/(nx-ny) =1. 5 3> %Tz 

-40*^0. 84nm(450nm), 1. 20nm 
(7 5 0nm) "e$> >K 0°T0. 85nm(4 5 0n 
m) , 1. 1 9nm (7 5 0 nm) >K 20° -£0. 
8 5 nm (4 5 0 nm) , 1. 19nm(7 5 0 nm) 
0> 40 B tO. 84nm(450nm), 1. 2 
Onm (7 5 0 nm) "C&^tzo £ftic:<J: S 
\^X¥&Zm-<DRe**?Z tltzo 

(15-2) Rffi*«<3ftSi 

- hK*4 1 5 0 1 X fi*R* £ V (15-1) -CffX b 
£ffiffigffi£M4 (ttttl 5 0 2) £\ C<DW^8lilb-C 

4 5° KBSLfc. »&ftfcH«#«<B#* 

9<jttJtss)i^fei:c:5> (4 5 0 

-5 9 Onm) tc*n^ ftl2^£*Hfift* s &J&£*x 
(EZ Contrast 1 6 0 D. E L D I Mtt») 





mu£ h 3) 


±T 


££ 


1**41 5 0 2 


1 2 8* 


1 2 0" 


tbttM 


5 8' 


5 6* 



©J£«03fc UT\ JiAT©* , J:^J-#*-^#• 
1 7*«%jgfc«»fco C©igta£#7*«i±ic:> ft* 



ttl^filtt 8 1 R 1 3-0 1 



( 73 H) 



(nx-nz) / (nx-ny) £$j£b£o Rett> 
147. 8nm (4 5 0 nm) , 13 7. 5 nm (5 5 
Onm) , 134. 9 nm ( 5 9 0 nm) t&t), (n 
x-nz) / (nx-ny) = 1 . 1 2 zmTZi)®? 

3«gfcs b-CPHB#«*»fco ttffi2£<D 

»6*i&n«»«*«is«ikw«fc brawAWtt** 

SSiSfl]. 1 6 

iToa^«s*Kitfe^7^s«i:> swB&iHiaa* 
Jfcfifc* ftfc t ;u ^ =. £ a s »*« 4 k t * fc * 9 £: 

U-Y 5. (SE-7 9 9 2^ Slib* (**) *!) 

*j&^u ^ tr>ysas*fT^fdc 2. 5 umCDZ^- 

Mfcfco nocDifiiqjK©^ e>y*ittHU l l 7 6 ©A 
a-es^-ra^scs *«coiR]^4Ha5Lfcc »«©h 

»£s »ft(MLC-6 2 5 2s /;i/*a«D SSAU 

And<Z)ffl#l 9 8nm0TNSa«»-fe>vft#JHUfeo 
I TOawtSt«!»fe*7^»*0«i:, fWBbfc 
ffitl&IE (*ft«5<3DK«l 5 0 2) **MH8**hbTIJi 

E&Wiabfcp 5V> SH&*4. SV^Lt 

tLTtiSCfcMUrciffc. ft(c. S9£«l OEZcon 
trastl60Ds Eldi mtiJK) tffl^TKM* 

Attx ±T120° BUu £612 0° W±TfcD*ft 

!6ifi$9. 1 7 

ElRlBUBja* 1 ^- (LQ— 1 8 0 0s BSMbflfc^* 
>?On^>^rAXttS) bs «*ft&s 

Ids f*«bfc*a«<3!)K»l 5 0 2<0tt*g^«4*S*#] 
T?ftS 0 ttttfco * 6 £#*$ffitf>K*4 1 5 0 2 

ci Toawt«*»»ft. mw*m<o±£, mmm 

K»**y (LQ- 1 8 0 0h S&ffcfifcT^tf^v 

^^Di/^^AXttK) ©»«*sfi*u *» 

fifCDStft 1 5 0 2 Ott«lMR«D9IBM»n» 

;&lfiC7k:>^&3i*f?-3&o 7. 

*^br* KftfflttfftM^dcfc 
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(NKX- 1 3 6 6, B*Aftd*ttH) 2. 0ftft% 
kMCZLI-2 8 0 6, *;i/**tS0 9 8. 0«*% 

bfce 

ffilHICs 1 kH z0J6»««£E*Wflnb&oa*SU V> 
JRS*U 0 VT©aa*iix *ft*;h,6 5%> 
o/to a««i:Jlll««i:oaa*<Dtt <=» > h htfc) 
tt> 11: l-C&ofco £fcs iT£S^yh7Xh 
Jt2 : l#»&n*Wft*«ebfc4:;i*, ±Tx & 
1 2 0° U±7!fcofco «JBE£±#s TI$£-& 

&J6#). 1 8 

(18-1) ttffiSIKOfMK 
£J60iJ. 1 5cDffi^fi©f^8ilc:i3^-Cs 
fflUP#12;ums 9 6/zm> 1 2 /zm^^J: 3fcflMH 
LfeoCmi 2iumCD^Ji«H-7 , tt*JS«l 5©( 1 
-1) CD.K-74M^^V/7* >^-^/ 
x^y-;v/7^/-^l 0%#JRb"C^^fe o 
BttMRiBa©]**!** 1 <& ( 1 - 1 ) <2>g*&£>J£ 

*fc£<(ia-ft*§J5S;i:b;feo 

Hffi^J 1 © ( 1 - 1 ) Cfci^Ts JSTF 
C«3E*ft«#»OBW*«l 0 l^mi:*S«fc-5^«Jl 

n:^ «ftsitt«io (i-9) cDm»*x«-ca 

h^^;vA (tmi 8 0 1) s^Sbfco 

»6tifc7-f;vA*faB«i 5<o (l-l) 4:^<P1 
«CbT5iWbfeo 51£{tfg^^Sl^bfci:C:^ 1 . 4 5 
fg^feofco £fes WWIil 0 1 umX^^tzo m*>ti 
fettffl^ft (KH1 8 0 1) *<D\Zt>~i* 

©S«I^»J^bfeo 

Reii> 116. 2 nm (4 5 Onm) , 13 6. 7 n 
m(550nm), 142. 2nm(590nm) 
D % (nx-nz)/(nx-ny) =1. 50> 45 
Onm"eoDReO»^flSHIiO, 0 2 3s 5 9 0 nnrC 
CDRe©»*fflStt0. 0 2 0-e^ofep 



Hlffi^J. 1 9 

*SM««c«Jffl**tS»fli!*»K:-c>i^E«l1"ft» 
(19-1) 2H*^D— ^r^l/— h^-f JPACDffB 

3&jfi0yio> ( i - 1 ) »tt«6«»a*aT 

nct> *fc (1-9) ©»ft*xg^SS«A s T 

7-f ;VAK»1 9 0 l««s«bfc. 

••b^D-^hUr-by-b («»K2. 7 6 N 6ffiT 
* WWBtt 0.92, «K¥J«fi-&K 3 20s «tK* 
0. 4*t*%. ^^U>^D-7^ H»**6K«5fi©tt 
K 305mPa-seCs ^ffi^S 1 . 5mm-e* 



ttrtSS * 8 1R1 3-0 1 



( 74 H) 



% m w, & 



& $8 
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2 ORftfi! 

6 0 

H 



SKSflS 
5KS8B 

5 MAS 

;i/7'a>'<>7 1 h 77-br- 
0. 2H*S6 

1. 6K*fHS 

•RlSSIC (i'7i-JI/t:7i = Jl'7*^7i-F) 

0. 6K*33 

•UVtfJa : (2, 4-fcf*- (n 
-6- (4-b FD*^-3 , 5-y-tert7f 

;vr=>;y) -l, 3, 5-mjt^v 

0. 2«*gfS 

• UVSUb :2 (2' - tFn*j/-S' , 5 '-f 
-ter t -7f;i/7i-;W - 5 - <>dmW h U 
7-y-;v 0. 2f5*S& 



•h'J7> (m-^fJV7i=;p7^) huryv (u 
^— y— > 3 >±SffJ) o. 7 0 5t*8B 

•CuHuOCHjCHjO-P ( = 0) - (OK) 2 

mmm) o. 0 2k*sp 

mmm) o. o 2K*gB 

(^Yb^r^* («i2 0nm) , ^-^©K 

*>7) 

0. 0 5H*eB 

T A C — 1 (J*£ : 8 0>um) &*ijgbfco *rt£*±E 
#as-taiJ£b!fS2 3lC^Lfco 



gig 





SB* 

«x 










n I 


RIM* 














mm% 


swc/» 




20 


110 


30 


TD 


50 


130 


20 


130 


30 


4 


60 


23K0J2O 


35 


70 


60 


TD 


20 


140 


30 


145 


15 


2 


120 


3SS60J21 


10 


130 


15 


TD 


100 


115 


10 


100 


60 


6 


30 




25 


90 


120 


* TD 


180 


100 


25 


115 


100 


8 


180 


mmmz 


49 


150 


5 


MD 


5 


90 


50 


90 


180 


10 


10 


22 


// 


it 


TD 


it 


it 


3 


it 


it 


it 


tt 




14 


50 


180 


MD 


300 


160 


3 


150 


5 


1 


300 


4 


it 


it 


TD 


it 


it 


50 


it 


It 


it 


tt 



■mm. 20 

»-fe^D-^ hUT-fe^-h (^JEflJ 1 9t«8Ebfc-fe 
*P-Xl>'j7tf-H =£3 0JJ*%{£fflbfco Cft 

TAC-2 (JV$:80/zm) &*lilbfc. *3tt*:±aS 
£ffit?iI5t big 2 bfco 

mmm 2 1 

£jfim 9©l/*-7 s -£'3>±fM'J©** 1 • 5 5 
KMBCMU Ml bH2JVD-^r-fe 
T-h7-fJl'ATAC-3 : 8 O^m) £«jfib 

3?S60!i2 2 

»1 9®V*-f-5/3 >±#»IOiS 1 . 5 6 
f-h7-(;i.ATAC-4 <J»£ : 8 0/itn) *«i«b 



jS"C«j5eb«2*t^bfc. 
XIMI2 3 

SSSfim 9Ci5^-rig!«-e*S»K^^V6 0H*SP> 
r-feh>5Hft^ y^y-;V5M*SBx x^^-^5 
5(*g|Ss7'*./ , -;v5W*95^RBy^v6 OKMffl, 
y?-;i/x^jl,>r h>5Jl*fflSs 7-te h > 5 H«»n 
V-.iV 5 H«B> -f vrD^-/-;i/5K«»CSH^5 

liM-ft, mmm i9t±< mast: btsm 2 3 o 1 

Mbfeo ^§£±f3#&?iM«bSg2£lc*bfc. 
Hffi^J 2 4 

Hfi£0"J 1 9 C&vtv. ^D-^b';7-br-h (S 
gift 2. 76, 6ttT-fe^;v*|ftffiO. 9 2, *5S¥ft 
1^3 2 0, 4KM%, ^PVi'D?^ 

KSSM* 6 3 0 5mPa-sec, fJS 
tfgl. 5mmt$iotfflfffiifl. 5mm-t*a«J 



ttrtfias-^- 8 1 r 1 3 - 0 1 



( 75 j?) 



© 2001-1745 



»B&fi2. 4 5, 7'Dtr#^-h«g6«0. 2 5"C£ 
■81*1*2. 7 0, 6ffir-fe^;vKSiffiO. 8 0, 6ffi 
7-Dt;^^-b«»«0. 1 0,Jte«¥lSS^K3 2 0, 

©ISIS 2 7 5mPa-8eo, 3ram 
-CfcoTHWHSO. 4mnn;»m g|#»K«33 
«fcwrnK3)->K»»i^K:0. 0 5K*%^T, Catf 
0. 012K*%, MgttO. 07H«%, Fel*5p 



pm, 6ffi^-b^-;vaS»V7 , DK3|-r:ji,S©)i8latt0. 
8 7?*!)£!liftS©3 3%; T-fe 7 K 

«%, aa^i&fr^fcfcfiw^^aoitteo. 9, 

a^n-^^-f >-r>v^^ttl . 3, -^-rXttO. 2, J2 
RIKtt93. 6%,TglH 57"C, *SiHb$eSfc«tt 4 . 
3J/g) C«Sf5J-^l±, £i&0U 9i:£<E«IKC 
UTS** 2 4 0 1 SftSiLfc. t)tt4J:83^«-e»l^b 
»2SCSLfc, 





7 4)\>h> 


mm 




Re 


Rth 










#ft 








W 






w*&i&ft 






kg/mm2 


(%) 


(° ) 


<• ) 


(run) 


(%) 


(nm) 


(%) 


CO 




TAC-1 


16 


25 


0.5 


0.8 


25 


3 


110 


5 


150 




TAC-2 


14 


15 


0.8 


2,0 


35 


5 


180 


6 


140 




TAC-3 


18 


30 


0.3 


0.4 


15 


1 


90 


3 


160 




TAC-4 


15 


20 


1.2 


1.2 


20 


2 


80 


1 


170 




PC-1 


11 


30 


3.0 


4.8 


68 


9 


380 


9 


.190 


*Jfc#J24 


AR-1 


20 


10 


2.0 


3.3 


45 


7 


255 


8 


130 



Sift, tttRifttffftU WlXW, Re, Rth«C/hif 

S6fflft4j*fflftt?S*U"CV%So 

Xttfl 2 5 

D-^bU7^f-h7-f;^TAC-l WbiMl 

;WA<D*-Wb«Mti\ 2. 0N*Rft*»J*A*» (2 
5'C) C2#HiS*bfc8U 8»***U«*-e*i!lBL 

jc^;v^-4Jg«^*tc<t *)#tbtc£Z*>. 5 9raN/ 
m-e*ofeo fcfcN TAC-1 

ffKft**»CJl!i!>W*&fc»H TAC-10iffltt©¥ 

TD80UF, «±«3><f JW> (tt;) H) £l^t»C>r 
«#J*©E»WtCte COi-JCbtflMfiS* 

ftt«bfco 

fd6#J2 6 

ftftlUbfca TAC-2#S*9lfl<3¥$;*fafcffl^ffll<Z> 
»l*6fiDai-*ftttO. 3° tfeofco 

7 

1^00 2 1 T?^»bfc«fe;i/D-^ h 'J7*f-h7^ 
iVA^^feim 3ia6fl]2 5 4:fil*fcbT. <S#« 



*««'bfc. TAC-3 0««M©¥«*rai:«#l*^ 
&&«!<D&*^fttel .: 0° Tfe^fco 

l^j^^j 2 8 

3tSS0ij2 2-cftS[b£-fe;i/n-;* h »;r-fex- h^>r 

Kftfll 2 9 

»**T«#K*fMHb&. WB«2 3*fM*bftK» 
2 3 0 Us U^**»»*«lr\T«*l»©>rtBt 
JBSft»&. 8*3^ 2 3 0 1 4:fli*BtCD«Mlft#¥fTt: 

aa«fci*»)f*tt-t* bs»2 3 o i ©MMo^psarfij 
^fla*K©a3awo^f ^fttio. 4° -ea^fco 

i$f&<D-b)l>a— 7 Y U7-br- h?^;UA 
^TD80UF, I±?*7^l/A («0 SO SUtr&S) 

ffl#«K*42 9 0 l*ff«b&. 

*^^Tffl^«*ff«!b^o WS«2 4-CffKbfctO* 
2 4 0 1 *. "J»*a»*l*Htvt, «^flfiOM*fll 
CK5«ttfe. K)(42 4 0 1 k«*BlO***lfiI*¥ff 
K»42 4 0 l(D|fl»Df«M 

^{B^w^iSiawo^r^fttto. 3° 

^ TD 8 0 UF N S±^*7>f ;UA («c) Si) **>flS 

Mb, #y K=^3-;^»f iftffl^ts 

0 0 ltfWHbfc. 



tt^fi^S^ 8 1 R 1 3-0 1 
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nnm 1 

a«Elftffl«H-fe^*««Lfe««*««B (VL- 
1 5 3 0 Ss *±9 (ft) 8S) fcRtt & ttTl**-»«> 

#jflLfc*aa«sttt««v>-Cs ai]^« (ez-co 

ntrastl60Ds ELD I M*t«) *ffl^t±T 
hit 1 0 : l«W6ft«*'.h04UM 

5«fc«3 2 

Sl«0*2 6^f*ll.Ufcfli**fc«itfttt»tt*llE«l3 

»3m^*bfco 
MKM3 3 

aitiB!RiS!«a-fe^*afflu&«is*^»« <vl- 
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1530s, *±a (ft) ») Wtttt 6hT^*-»<D 
S*««2 7*«BL&«**** «MM2 1T#BUfc 

/t***<f httfcfc^ TftflROffi&« (HLC2-56 1 
8HCS S (ft) »>>Jv^8) *-tUB 6 

^-3;i/ffitkl/feo £ifcfll3 l fcm«fcbT«»fci: 
%Wfr\ 3 4 

lfcW»t:bt«ll««»ll*ff«U&. 3iJfi0fl3 1* 
^[fflHW 3 5 

* mm 3 6 

i i:ra«cuT»a*ij*B**tfaKUfc. s?iE0>i3 1 1 



»3g 





B'Mmm 






(° ) 


mm° ) 




(%) 


SJ603 3 1 


15 5 


1 5 0 


0 


0 


£«&0J 3 2 


1 4 5 


1 4 0 


0 


0 


%W§\ 3 3 


1 5 9 


1 5 5 


0 


0 


Sffifl3 4 


1 6 0 


1 5 0 


0 


0 


MK0I3 5 


1 3 5 


1 0 3 


2 


1 


Hflifi0J3 6 


1 2 5 


1 0 0 


1 


1 



A 5 © -f t?ft ix Z> <b ©"C * o fe o 
3 7 

T NMffltai-b Ufe»ftS^«B( 6 E - A 3 , 

MBC— «rf oftSOttttfe. KS#«J©IB:ft«© 



0*-Ki:fc2>,fc-5KK!IUfc<, 3Si6#J3 1 fcR 
3iDfc09 3 8 

mmm 2 6 -e^ti u&«^«tc^*fcjy.«.»*^fiE«i 3 

§5 4«tC^Lfco 



*tf*llS31S^ 8 1 R 1 3 - 0 1 
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SS4g 











C ) 


issue ) 




(%) 


*MS«3 7 


1 1 0 


1 0 4 


0 


0 


HiffiflJ 3 8 


1 0 0 


9 3 


0 


0 



* a -7 <s> f ^ r -? « n a & cd *c & o £ o 
nwrns 9 

jm»£*mu sfu»©*fre«f*b*;vD~x7-fe 

h U7"fef-h) £4 5Kft%ffifflb£o dix*JB5« 



fcB«©*ft-*JEftU 6 ££^bfco 

f-h7^VATAC-10 (J»2 : 8 0/zm) 

a-* h U7^f - v i$mm 1 9Tfie^ufe^;pn- 

^hUT-tf-b) 46 GH*%ffi03bfce ^n^5 





a s 










mere 


firBB#> 






U8L*C 


«« 






mm% 




£JS#139 


18 


115 


40 


TD 


60 


125 


20 


125 


40 


3 


80 




30 


90 


45 


TD 


40 


130 


18 


130 


25 


2 


70 





y 4 )v 

A 






Re 


Rth 


JftJRIB 


mm2 


<*« 
(%) 


C ) 


V V 5/ * 

(■ ) 


(run) 




(nm) 


(X) 


«CC) 


£460139 


TAC-9 


18 


27 


0.3 


0.5 


22 


22 


120 


3 


155 


£110040 


TAC-10 


17 


19 


0.6 


0.4 


31 


2 


130 


4 


144 



SJ60I4 1 (**H*ttJi<0»rt> 

£ mm 3 9 ft m b & * ; V D - x r -fe x - b 7 4 ) V A T 
AC-9*s 1. 5N*Sfttb 'J^Azk^fa (5 5'C) 

INttfi (3 0°C) ^*S3U lifts SMtKScS**^? 

bTv ^;VD-^7tf-h7^MTAC-90*S 

*«{b5aabfco 



ac-fSsnU k=;vt^3— ;v 9-152 
5 0 9-S «b2 2) ©jKUv-No. 1) 


2 Ofi«SC . 




3 6 OMSffi 




1 2 0 MSB I 




o. 5mm« 



1Mb ias l- fe -t ;v o - ^ t 7 -fe x — > 7 -r ;v a t a c - 

2 4ml/m ! ttlfe. BOtOfilte 
■b;i-P — X7'br- h y<< ^AT A C- 9©J£##ft 
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^fco EIrI»±^x «Bfi¥7-3 0 6 3 1 7^CD «b2) 
a>FMtt ft£«5 4 1. 0 IKSffi. 

h (V#3 6<K *!E*j«fb¥ (ft) SO 4. 0 6H* 
flj, -fe^D-^r-fe^-h^^U— h (CAB 5 5 1 - 

0. 2, -f b-V>T$ilM±m) 0, 9 0H48&, 
-b^n-^T-fe^-h^U-h (CAB531-K 

ttM (-fma7-9 0 7, *'t#4*-ttai) 1. 
3 Jf^flJ (*t^ra7-DETX> H*<b3l 

(tfc) SO 0. 4 5St*g(5£ > 1 0 2«*»<D*f-JP:n 

m^iyftoZttis 1 3 0 1 CcDfifi«+^2»fHiPlftU 
n*ttft-&**Eiais*fe 0 1 3 0*CT 1 2 ow 
/cmKjE*ffl*T&m^ 2 5 OmJ/cm^UVft 



HIS0J4 2 

ATAC-10^ 1. 5N K0H-^vrDt:;b7 
Jlo-;u8*«&2 5ml/m 2 itU 2 5 # CT?58>R3! 

1 OfMKWU 2 5-C©£ft*tt* 

WD-^7*7 l -h7^MTAC - 1 0®M 

h7>f;^TAC- l 0±*c, 3?M^J4 l ^matrb-C 
IS**** 7 



187* 







Re 


/? 


Rth 








(° ) 


¥*g<nn) 


VV*/<%) 


M*6fiftOC) 


&MEM4 1 


RF-1 


34 


1 


35.0 


100 


2 


145 


mm 4 2 


RF-2 


35 


2 


35.5 


110 


1 


139 



Hffi#J4 3 

fc)t*ai^-l-RF-14, sKUC^T^a-W 
&*#J&;!Hv^ fibt&©tt<i!l»Cjlfit>tttt&. ft^fctflt 

!)fl-ttfc£K>> Jt**i«^-hRF-lCD3tl#«:-e$.% 
TAC-9©iIfflM©¥$#fakfiftffl!ffiSS»«J©&-r 
3&liO. 3° 7«feofe. *&f|f0ftJtfl 1 9-CttSaS 
ftfc&*4 2 9©-feJPD-;* h Dr-te^-h^A-A^SS 

^ <i*R<!>K*Mi«:tt!>{tttfe. c:© 

JUKI* 4 4 

©*$*TffiiABt&flMKL;fe. SUM 4 2-s>r>imm 
Lfet^n-^7tr-h7-f;i/ATAC-l Ocd^V 
{bMSUfc®*flS>fettfl!lCL-c, jKye-;vT;v3-;v 
WMMfltB^T, ffi#tt©fr«!fcJ!fi>>ttl*&o 
©S&JE0IJ 1 9-eft9£2tirz*)i>n-z h "J7tf-h7 
-f Jl/A£&ffi0<J4 1 -rMbfflsu *Dif=ju 

T;w=j-;u»«jf«*ffli,%T: N ffitt«©£*fffiijcia!jfl- 

Wife. £f>Cs *»«4 2Tff*b3!t**1lH»S/-hR 
F-2&, ±i3©«fcffl#«fcli!JWfe-fe;i/D-;<7' 
■br- V? 4 )\>KTAC- 1 0 k> -fe;i<n — ^T-fex- 



^ffl«S/-hBF - 2©2:j#fl:T?&aTAC- 1 0 fc 

ac- i o©«titt©¥^iRii:ffl*ja[©iaaw©«:-r 



14 5 

(^v KEiRia®-fe;p©^s<) 

*Hv&fcii\ ■l!;k^s/7 , Se / timCfiSbfe. -b;pdf= 
tf7CAi)i«0. 1 3 9 6©»«ttfb^®! (ZLI 1 
13 2, SSAU tvHBntfcA-kJi'ft 

k * ftCftS-r **#S7?ttJi© 7 K > V-Kn £ 

5tE6 V*HlftlL-r> aH^«l (EZ-Cont ras 
tieODs ELDIMttSS) *ffi^t±TS6t3> 
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nmm. 47 

(47-1) KKttS«R)5±7 4 ;i/A©^fi8> ffljtffi 
ftsjftfc.fctJ'LCD'sCaSE 
(;>,- 1*3- hJgffl»*fi£©SaSD 

i'xij^ ij b-^Wf 'J hClAISl (DP H 
A, B*(b* (t*> ») 2 5 0g*s 4 3 9 B (0*7)V 
*.<?-)\>>r Y >/is# U^*rV S >= 5 0/5 0Jt»%© 

;V#*i7 9 0 7v f-M#-f ¥-£80 7. 5g*3<fctf 
#ttfS»J (AV#a7-DETX> B#<b*S (ft) ») 
5. 0 g&4 9 g«)if;i/xf;v^ hVCigftlLfcflSi* 

*ira*.;fc. c©$8ta*&*fis «^«Mbut»^nfc* 

K©JB*W* 1 • 5 1 -Cife-sfco 

£ £ £ C ©fcift&?Ul 3 0 vLtm©* 'J 7D fcT V 4 

lt^— Ha- h jicoa&mia&MS l&. 

6 1. 3gffitB^«tK:, x7?^ W&Sk&LKIfib 
r.ffi(b*>W3-*Ajffi»#^##&3*^- Ha- h& 
*»{KZ-7 88 6Av JSR (t*) K) 2 17. 0 

g, 4«JlQl,feo c©jttf**fM>> »^«8fl!^bb-ci»e> 
ftfc£fflt©e$W* 1 . 6 1-C3&-3&. 

$ e> c c 2 ,um©as«* u^fu^ 

(Bffl* : S X- 2 0 0 H % ^SHb* (MO J8) 5 
gi^tSDbtx SEiS^-f ^MCt5 0 0 OrpmtlB 
IH3««*s #Kb£&, AS 3 0/zm©^';7-nKl/>|li 

((SH*T*»ffl^**aA©SS«l) 

a*f*i. 4 ecaMsmts^yjKtfuv- (jn- 

7 2 2 Is JSR (tt) H) 2 0 0 

;^h>*2 0 0 gi&ia, «#©&•. ?U£ 1 //m©* U 



i»S7^*f'J7- (JN- 7 2 2 8^ JSR 
(ttc) H) 2 0 5 gC^';*V;V (MEK-ST, BM 
it¥ (80 H) 1 8 *?*;W V7T)\>>T Y >* 1 6 

5g, ^d^ijvvi 2 g*»iiK ?LS 
»©JB«r**» 1.42 fctt*ffiH9r*flMB#tt*MH 

XKffl. 4 7-1 

101 (8 0^) £ s ±E<D^— K=i-h«fflJ6# 
K*/t-=i-4r-««^-C**U 1 2 (TCr«i*fc©£ 

1 6 0W/cmCD2^^^7-< {7 4 if? 
-7 4*9* (80 ■) tfflvxt^ HKK4 OOmW/cm 

2 \ MM* 300mJ/cm 2 CD«M4B«HRH LT WM 
*BMb*ii\ 4/*m<0-/N— K3— hJit»*U&. 

ft/t-ye cfc 4 %o*ia+-C±8E^- 

<&BM*Ji*»rtl/&o 

Bfc^WU 8 0*C-e«fc«CD», $P>^12 0*C-C1 

Z(D± 5 C LTf^J«bfelBKttKI*l8Jt7 -f ;PA£ 
5 5°Cx 1. 5N NaOHzKj6«C2»B«*U 1 

»1 0 1*56%;, 1. 5N KOH*TgftC2#ft8« 

to*Tfll*«*f*rtU&- L*««C^ «r>fl5ft»bft 
t5a©K6tettSttES±^ -f ;i/A* L C-b;vcD«B«©« 

hHtCs mi6©*fe^D— ^ h 'jT-bf- b*ftSt)-&b* 
fcPVA/a**<p6j«ft«*?*«!)*to*ts s*r 
KihWfiBOft^C £ 5 HBttM±LfeL C D^*;b* 
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m«bfc. 

gffftl. 4 7-2 
gJfc0!l4 7-lfc:feV\T, &B*r*Jg8£*|i«A©tt 

tobtz{&miirmmmm*iiW.B%m^xmmzo. oqs 

jumfcbfcmtt3SJ60!l 4 7-li:IHafc:bTIStett 
SI*Rf±7-f;PAx U*«*ftj£U £6K£*fl»jt« 
l6fc«ft,&LCD;i*»*fl»j*Lfc. 
BBffl. 4 7-3 

£J605 4 7-2 C*J^-Cs 5fcffi*&©-fe;i/P-X h >J 
r-te^-^^VAO^Wfc&JlBCDftfcSCx LCD 

a»fta#ofe»©jt*««jift#-i-swv F I LM 

17 -f KHa-A WV A0 3B (S±f*7-<;^ 

C-fe;i/©«Kfli*ffifc:EBU LC±n>a>/V9ir9<t h 
«CttttHC±BWV7«f JW>>**U E*fEC*&:tf 
©-fejVD— * h yr*x-h7*;wA©<7WbSaJlffi& 

«lfi6i:SI*K±«lfe©#-^K:J;»3tlEtttf1S®K:r6j±U 
^ffl^J. 4 8 (£M£»l*.lt7<;l/A©ma> flSfttElf 

A£J:vlcdaidi«) 
(-■ft** >#»*©««) 

-mii.f-S' > (-&tt?M¥*9«a : o . osow 

m, B£t* : 2. 7 0) 3 OSBS, 7-*^;? 
- (DMAEA, HA «*) SI) 
t>7- (KAYAMER PM-2 U B*<bl (») 
SO 6fi*ffl5:fcJ:V'>*D^*-y-7i/8 3*«ft*, -9- 

sssjbto 

S/i>D^*-tfV> 1 7 2 g»J:^?;HWh> 
4 3gfc, ^m^MSdSiJ (-01^**7*9 0 7, f-Mtf 
■Y¥-*ISD 0. 1 8 g*J«fcV3fc*a«ffl 
DETX, B*ft* (80 SO 0. 0 5 9g*jg#bfe a 
36!c, -Btft?--*>#«iai 5. 8gi5J;Vi>^>* 
xu^ij h-;w<>*7'7 ' ) V— b XV 

v-t\,^*yr>> ';v-hfflig^«a (dpha, a*ft 
as (80 so 3 . i g^jm*, &m-c 3 oanat^bfc 
a, ljumo^ y«>i©7-f ;v*--c»iSb-c, *a*f 

**ffl£**S*SSSIbfc e 

(HEtf*«fflB*|i»©HM) 

s^n^-yv > i 8 3 g#<tiM*-;i/i*-;v$- h> 

4 6 gfc, ftBftBttB HJW*i79 0 7, ^Mtf 
-f*-tt«> 0. 0 8 5g*«fcW^18«« (AWa7 
— D ETX, B*ft3fS (80 Si) 0. 0 2 8g*SJ8b 
fee S&ICv -iMbf^Vfl-UHftl 7. 9g*5«t.ir^^ 

y * x.>;x'J h — A"*>4> r 7 >) h i: x.>; 
h-;i^*-y-7'7 y u-h©ii£* (dpha, b 

#ft?« (80 SI) 1. 0g£/JD*, ^ffl-C3 o#ku«# 
bfcgt, l^mffl.rfyS'i©?-* -cajfibT, A 
B#*BffiB*»*««bfc. 



£«20|J 4 8-1 

BB0I 1 ©t£*4 1 0 1 *>r>fti!131lbfe-fe;i/n-* h 
';7ty-h7^M±i:Jiaiw 4 7-itra#!cb 
T^-K3-h«£^j5ltb&7*;PA£i*fiib, *©± 
tc^Etf^Bffl&WftfcM-a-^-s^T&^b, 

i 2 o'c-7 5#ra£**bfegu ajR^-^cAomtai 

S4%©SfHfl+-eRaflC5 0 OmW/cm 2 , R8S**6 
0 0 m J/cm a ©£*ij*&ift3*bT£tf*£'ffifti*-e, 
*H*f*Ji <B*f*: 1. 68, MB: 0. 0 8 l,um) 

-*bhtb*u ±m*>BtiR*miLm$kftizTm*m 

£92*> fgft**, HJB#r¥« (Btf*: 1. 9 2, « 
J* : 0. 0 5 3/zm) fciftttfe. 
KB#f*B©±t, 4 7 - 2 T?/B^&<EB$f 

«£«©&, s^t i 2 o*c-? i o^raiiiasn-sctTitt 

SS«»fo£i)liflb-C> <B#r* : 1. 4 2, 

KB: 0. 0 9 8^tm) £»i7fe. ^©<t *> \Z bt 3 M 
©*¥*»*> 6 A«5»BHJi«*r « AltB±7 < * 
Afc-ffcjs&bfc. 

£ & C^Jte^ 4 7 - 1 i: b-Cffii^«©^, 
LC-^WsCja^feSSiEb, <S»tMH«$Hl (4 
5 0 nm~ 6 5 0 nmtoWL&WdXVlf-QBLM* : 0 . 

3%) , m$\-i:(omm£.t>it&mz-5zm3>h : 7x h 

mmm. 48-2 

mmm 48-1 b tz&jtt m±y ^w^s 
ffiiv!H^>^u>^-« (aftjn-;w (») «) t 
«7c*SB^ 1 0 umo^mmamti^^a- 

;P4-feu;hbv 7U^ff*6 0 0kgf/om, 7Vt 

-hD-juaai 2 o*c,i>#^D-;uiisi 2 o*c, 
mmmse. 2 m/^oifeffexv^^iaaiff^ ctc«t 

ot^SDflfl*^U BttttSBB±7^JVA«^A 
b&. $6CIW6«I 4 8- 1 tmSCb-C, B^-C© 

W*©W 5 &*©&t^ LCD ^*;i/ftft«T! § fc« 

xmm. 4 9 

*J£ff!l4 8 - 1 tfc^t, kttff 1 0fit*4 1 0 l©«fc 

5 k*4i 0 2 c^sf 5 mm^itefci 4 8 - 1 1 * 
■ofe<R«t:b-rLCD^^;i/*<tSib&. M^-c©ffi 
mctftfi-mi 3 s«3 > h =77, y 

•©WtJji^^^LCD/^^-C^-afeo 
5 0 

PVA7-fW (75^m) *3>7jRl. Og/L, 
3i)ft*i;->A60. 0 g/L©2K«»t2 5*CC-C6 
0«>aaib, *Stc;*>7K8 Og/ijyf;K 3>>{byb 
'J -)A3 0 g/'J y WkJg{bg|i-8cl 0 g/0 9» 
5 0-Cffl^cJgffltfl'-C5. 0teCjffi#U 6 0'CtCT5 
bfe„ ^©», PVA < (t*) 7 5USJPV 

A-iHH) 4%*®m%m%M£Lrm^x, mm 
m 1 ©*tt*fi©^ffl#*w«sssf«*ffli>-cftsi*n&-fe 

.H* D -> U- h 7 AMBUSH 0 KommzTxt 

iisbfePSEtftS^-u * e>fc8 o°c-e$£j«btffl^« 
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0 KD^WMiHBu 1. 5NCD7kK<b^"h 
i£(5 5°C) £2#R8g«U 3 0"C©aE*"t?*%* 1 
5&Mfc> *6klO. lN<Dfitt»*«* (30*C) t-C 

3 o#aat> 3 o°c©«i*t? 1 5»n*ifcu u 

C0ffl#te<D38a¥ti4 3. 1 4%> fiMfigttO 9. 9 
5%T?$>ofec CCD«««%6 0-C9 0%RHlrr, 2 
4ttIBtt«Ufc*oaa*^ 43. 12%, <S#;Kl*9 
9. 9 6%T?&ofc 0 JU±©$D<x *atB©#S*** 

ff«**lfc-b/K3— X h U 7>-fe^— b<D*Stei:±< 
U 1 Onmi3*t««)fcd*a5B*r (A) fr&WT 

oacctt^aaufc. a** p (a) i*w*#c*i»<& 
y (A) \*2&®.mx, Y, Z*MI-3<» 

a*S*T = 

S (7 8 0 -3 8 0) P (A) • y (A) d A 



fibs Tptt2*©«*«o«ia*t)*1t>r;i/C:*v^ 
aa* (%) ^ Tctt2tt<DfflA«©i»iR««:SfiK:fi 

*a^to*fe«*oaa* (%) 
%K«y. 5 i 

ttH 2000-301588 ©*JS« 1-23 ICft^T, 
*9J8i§«** ( H-r) *tt«5©^JS^J 1 © 1 1 
3 CfcBI-* W»WU WW 2 0 0 0-3 0 1 5 8 8©^ 

mmi~2 3t±<m»&\sx, gs*45 1 o 1-5 1 2 
v # h 7 cD^tta * a a — c c -c i¥ ffi u <o -e *> s * 

ISH<«£bfctf> *«±IBII« i a*ofc 0 CC 
5 2 

ttH 2000-301555 ®Xtt«l 1 - 9 £fc^Ts 
WB8Sfflt (K-r) *x *«IB0S5Jfi«10K-n 1 
3 CMtfttt»tt, 2 0 0 0-3 0 1 5 5 5^ 
jffi^J 1 - 9 t± < IrJ«K lt> K*4 5201 — 5209 
*^»Lfeo We>afeK*4tif^Tff^A5ttAA^fc 



matter <• n* *> © t & o o 

£JE0J. 5 3 

1^Bfl¥ 1 1 - 2 6 2 9 5 0 <B^iS0J 1 CfilfVC* 8 
0/zm©"fe;i/D— 7s b 'iTtr- b fc^ftflS^II^*^ 

o lcsit^Wft «rH¥i l- 
262950 omxm i < utsm 5301 

XJfcfl. 5 4 

4tH¥l 1 -2 4 8 9 4 O©£J60U-4fc::fc^T> b 

y7-bf;v-fe^p^t*ftiWfS******* ffl 

fllOl CMTT fcttrttt, »IB¥ 1 1 -2 4 8 9 4 0 
CDJttBWl fc*<n«Kl>Ttt»5 401-5404* 

IClGffll. 5 5 

i$M¥4-8 5o 1 1 (ommm 1 c*s^-c. «Ki:t8K 

**#tttliKDJMII0H0>K — :71 1 3{C*S-r5W^I*N 
<8l&¥4-8 5 0 1 ICD^JS^J 1 £±<rat*KUT&#4 
5 5 0 lfcfWHLfco «BBE*»#kbTCDn-^— 

"J7tr- b^fcTfcofco 

ftttfl. 5 6 

^M¥5 -8 6 2 1 2©9aS«fc:*iWvt\ -te^n-X h 
U7tf-h^5J:^«fflM> *tt«0*J6«l® 
(1 - l)co-te;Vu-^ b UT-b^-VSffltc^jet** 

c «fBa¥ 5-86212 1 ©ists»§n 

^y-;w=6 0/5/5/5/5K«HUaM-*tt 
»l±, «rH^5-8 6 2 1 2<z>nMmi i:±<PI»Cb 

5 7 

WB8¥ 5- 1 8 5 4 4 5 CD^BS^J 1 Cftl^x fiBffi 
r$r*ft$R©Hffi^J 1 © ( 1 - 1 ) o«fe;va-^ h U 7 
J £7—t®WUZ%&?Z>Zts ^M¥5- 1 8 5 4 4 5 
(Onmffl 1 CDSfTiSfiS;*, 

y y = 60/5/5/5 

/5K«»fc*B**fiWMI:, «NfB8¥5-8 6 2 1 2© 
*JS«1 i:±<ntl»CU-C*JIEt&o*©e*AJR»)0 

^S6^J. 5 8 
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mmm 1 2k*5ut. d 2-1) -kjva-xhVT* 
7— b mwaz, 5-107073 estto<&&tt 
a— 4 5 (M;t>s;*ri» fto. 5jt«fflJJiiS»o 

t5tt*Hi, 5HJ6091 2fc^<ra«CbtKf458 0 1 
5 8 0 Hi. *©8H4lii£&fi0iJ 1 2 ®K#4 1 2 0 1 fcS 

«wnre*-3&. -are 0"c> 9 o%-c4 9-timistt£ 
« fe i: z *«©£{b * a e> tirim* *>o &.-* N 
twi 2 0 itta.a±-e«D*fcttB»&it&*»9fe4^ 

fee «£oT*tt«"etts MNV6-1 0 7 0 7 3 4*lSfc 
tscih^ »*b^ttt*-e*>sci:*H!i§6fr"***. 

I^SS^J. 5 9 

S5J60J1 2 C33Wt> (1 2 - 1) -b;VD-^ h ur-fe 
h JgiftC, 6- 1 07 8 54 CtB«©<b-&ta> 

D-8*fcli^«lB-I- 1 2ft*M*ft0. 5 US 

gPiiiSijD-rsw^iis im« i 2 fc±<n*e ltr** 

5 9 0 \*>Z.XfW&h 9 0 2*ftMLfe 8 0 

Atm-C*S).»6ftfcKiB5 9 0 1«*IF6 9 0 2tt s 
* OtttttiStMM! 1 2 ©K*4 12 0 1 fctSSNVCfc-s 

fe 6 $e>(ce o*c, 9 0%-c4^fiHifSB#^-a-&i:c5. 

»C#MB©*fli*JI6n-i , ««ft<, #B8¥6-10 7 
8 5 4ft*itef scitf, tfCUMm-cfcacfcMi 

6 0 

!RfBfl¥8-5 0 2 0 6©SIS6^ 1 ~4tC*5V»-C. hUT 

4 0 lC«f*tt*HU #W¥8-5 0 2 0 6ffll?Jfi 
Ml fc£<ID«CL-CR#46 0 0 1 <D*9Mt«i/- h ft 

*<0-t»!) *a»0*«***«SJKftffl^-Cff»d h 
fc-fe;m— xrs/i/- h 7 ^ ;vAA s *rffltf»s d fcftf; 

SUSffll 6 1 

WH¥8-9 4 8 3 8©^m^5fc:»V*l\ H»K 

HI 0 3C*W*U»tt* «rBfl¥8- 9 4 83 8<Z>£ 
«m~5fc±<ra*fcLTK*46 101-6105© 

l±, »HV8-9 4 83 8fcB*lia«tt*#t-6*0'C 
- 9 4 8 3 8 WbCWUT 
^SStf). 6 2 

«M¥8-9 5 0 3 0cDHJS«llt:*^Tx hyr-fe* 

4lc*3i-r*W*H*, KH98-9 5 0 3 04)11X011 
fc^WtBfcLTttWS 2 0 1 hjfttF* 

M¥8 - 9 4 8 3 8 i:HH«aWttft*-re*cD-C**C 



MM. 6 3 

ftM 2000-105445 ©^JSfll 1 ©Ktt 110© 
fMBlfclfc^** PEN7^l/A**ttW*«**« 

-C&£&*41 0 3fcTE©T!6ftJifc'W*Ji*tt*U 

WBR2 000-10544 5 CDf£J£0iJ 1 i:i<Rai:U 

ttt^6 3 o l^Dywbvinnwtt <*^-* 

M2 0 0 0- 1 0 5 4 4 5 0MM1 fcMtfeNtt** 
# s «BB2 0 0 0- 1 0 5 4 4 5T?*HI«*<iBfflT«r 

* m -e <& * c ii * * *> © s> o fc 0 

*MM-C«^fc***tt* T«&JIi:/ty*Jl*TB 
(TS£«<&&a&) 

nfc-b^P— h7^;i/AK(41 0 3<z>W®lc 

*u&«* -#<D®c-tf7^> o. i g/m 2 s vs; 
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